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(57) [giji^i] 

?UiCJS-r5EiBOf*-^5'(al~dl)J;, 

2 #^tf «?ijOEia©7^-^5' (a2~cl2) ii ?>«^$ni. 
S[IS®S4*(Sttffi?'J(A10~D10)A5«^S4CD)ilcEB 

$nT*5t)> KS^*ffi«rtg?'J(Aio~Dio)4sfaii$n& 

ili07*-^5'(al~d 1 )i:.' SS2«^ti}«?iJtcJit5Eiffl 
CDr^-^}' (a2~ d2) i: AsjlgifeES^nTV^ S o 



(a) 



^bI «2 'lb "I 



A10 



'1 I «»" 



BIO I 



' l» I CI 



IS. 



CIO 



I DIP 



■•— "ciT 



( 2 

1 

t^'ptii<t^2 mm(Dm i 2 it^is^jytf 13s 

^ffi «|iJT-fe i. i: * (c. SufS^ 1 SlF^ 2 

i:. KISl§?&tt#^J®EIli:?*§^=eUi:v^{c^0?3#^ 
^f*h^d;5HufB» 2#^tS«?iJ(cH^5Eli®7^-^ i: 

!3^««®*3®*5®ic»±. Biii3^1«^|«ayiJ{cJg1-5 

Eii®7^-!^ i:> 1 ^pmmi^mirsKmiiMi: 
m^m 2 ] mf&m i ^^t»a?'J^i^ ^«®fi!5 g t-e 

^^l^S!l#{!i®i50*®(±^ *?SH:5fe®-#{4T-fei. ■ 
b5I3^ 1 t^t»ffi?'J{cS-rsEii(cfflai-5a»®^ 1 

K^2:9'i!i*{ti®i5®43®{±^ Mmt^^m^m 

ttS?'J{3lS1-§EiS®5^-> 1 «^fSa?iJlcJS 

1- 5 E® i: *f Jfe t tui3^ 2 W^tiSJiJ tc M 1 5 EH® 
T^-^hOJ^^ic. E^3-KASEg$nTViSClh& 40 
4^fc-t-5lt««lXtt28B«®#^ff^f3Sim, ■ 

^i3i^jK«:±®f3^^^®43®*5®Cfi. |tIi3^-2 
««?'Jlcat2.Eii07^-^{C^('^T> JfctC#^ff^$: 

[HSiii 5 ] fjt3^ 1 ^^wm^mt-^^moi^r- 



i|$^2 001-202700 
2 

utm^%imP'ms^\\zm-f^mM<Ji=f-9^s mm 

5 J: ^ T- t) > 

§3ai««®45043®ici3v^Ts H«!3s 1 "^^mmii^m 
■r«Eii®7*-^'{4v Kfn^^msyijcai-sEiBo 
7^-^ i:i5iD-tj-'r x®B 1 m^9i^m^ u rtciBii? 

«^ti«?'J{cja-rsEiB®7^-^fis ^^lHSfi*&«fl 

S-r 5EH®7^-^ t H litJ-'f X®^ 2 U 
THl3^$nTv> S i ^^:imSi:f5 W^JS 1 Xtt 2 E 
«®«^««l3»JK»o 

m»m 6 ] auiB^ 1 ^pmm]i^mt?>E.m<Dy'- 

mii3S^#{4tt«?iJ !()^f3gi$ lK^^i3^^<*±0 
g3S«Jao43®i3®Ici5^^T^ Bui3^ i "S'Pmmmicm 
-rs aI^MEil®7^-^5'(±^ ^©si^^nfe^ i a^s 
^&ilrt:I^'J7'©^fc!it^g4^e.I3®$<^Tv^si:^:^)^c. k 

^ 1 «^til«?iJtH-rs qf^SElii:?* **-rBul3« 2 

W|StS^J'J{cM1-i.ir'^SEHffl7^-<5'J±. ^tofiiffi? 
tlfeS 2 H^fi^&ilWct U 5'©$fea{5ieiP e)l3gi$nTiJ 

BuiB^ 1 H^sifeiWii u rtctt, tm^titzwmm i # 

j^tf ^^j -r s "5j^:REii® 5^-^ ©i^Ttaatci^ 7 

3-^•tfE^S^^T^.^5i:i:tt. ill3»2@^M*&W 
'J TJCii. !3&$nfefyi3^ 2 ^^tt^JOtCil-rs rI 

v> 5 c i: S^$ai:1-Sif «ia 1 2 f3«0«^fi|«I3 

fii3^^ffi^!3il^{*{c !3^^ nfcB5i3S»©S^#i4 
tt«^J ^£Jii*SS^3itf i: t {c. 
fiuf3Ka!»ji*nfcS^#^tif?a?iJtc$*ti,5'J>«: < i:* 
^ 1 2 #^ffi«^J® ^ -^^feJi^^nfeW^tS^R 
^JCJSt-i.EIl©T'-^^^ ^tl'^BSEomii^^i. 
«|Stt^J*^tfS*^^fi«?'J®Sli^jii5*^i6i'^i:MfT 

[WsRiMS] ifjRii3i3«®lf^fi^f3fiiiK»ici3g 

^^m^M^mmmm^mT h uxA»e,B«i3E:9-rj- f 

?,Eil©7^-<$'&S^t5EBBii!;-f'^?:. 

X •7^-:r;ncS■3^,^■r§|SffSfe®^^^i:ftS'<§^ffe 




( 3 

3 

1/ X *{c^^S4cDm h i) &S4#ffitf a^j 
®5fesB7 h-u;^St:®H!iia^2W^tSffi?iJlcii-r5Eiil 

^1«^©S4:&a. 

Cif 1 0 ] mmm 1 ^pinm^iion^^ic^^ u 
feK^ 1 ^p^mmom^i}^ ^ m^m 2 ^^tts^j©s 

i: timLtt^m^ 8 Xtt 9 fSm©^?S|Sffi©g^;^ 

40 

[iSsRiB 1 1 ] mm 5 !3«®«^fSS«5««it«:«B 

«^nt^^tt$g©S^S:^T-feoTs 

suIB^ 1 ^^tf^g^iJwaMS^T-tts #^S^®M^T- 

§3S«^® a t>. But3^ 1 U Tiz?&m^ ix 

fe^ 1 ^l&t«IB?iJCJi 1 5 EilOx-;$' EH 
HSi&f^^. Kll£#tiitf #?iJ043©*5®ffl5t^r h- U 

^©mi:* S'^&B^^ffifil $85>JS:)«ife^§« b**s e, 
i^DSU 50 




#112 001-202700 
4 

l!ii3«2if^tfii?iJ®ai^B^T-f±. #^S^OM^-?r' 
5S4mt!itilS5iJ4si3ii$ nfe^K«^i3Si^«:±® 
l3«S««Od-^s mIi3Sg2H^:g|S|[ijii;7Jc83»$n 
fc^ 2^^ff?S?iJ{cJSf ■5Eii®x-^' ^S^I-SEia 

S^®mi:^S-^tS4^ffitt«^J®$tlST Y'U7.t. 

^:a^v^T^©^fe^7 K u;^ A^sttB^n-sn 2 E^ft^s 

1 2 ] ilJRJS 6 i3«®«^til«§3SiSEi*:«cf3 

SSfflia® ^ *>. mEm 1 H«:^1&W:i^ U r®$fepT K 
l';^*^f>K^ 1 ij T{CEg$^^Tl^ SiulB 

i^7n- h-®^ b'l/XST-®^ l^l&tfflS^JJcJl-rsE 
ii®7^-^5'S:S^■r5EilS*iI#^l:^ KS^^ffiffi^ 

7^-y;i/(cSr3v>T^^B4©5t^fti:)6:S^tlf^#tii 

H5f3«2#|Stit«5ijOJi«IS^T-tt^ "SPm^OMMLX 
5S*#ffi«^?iJd5f3ii^nfe^^^^l3^j««:±0 
!3i^«:®® a *. V Bu!3« 2 S^SI&Wji TCD^mT K 

3- K®T K u;^ S 2 t^^ttffijHjKiHf 5Eil® 

mn<D%mT k u;^ ^1513^ 1 y 7'®^&«fl 

1 3 ] 1 «^tf ^^joB^fftc^^ u 

feSESS 1 W^««?iJOfl^4^e>Sfil3« 2 #^ti«?y®B 

5«®?>ttfei:Ja:ofc« 1 «?Sfil«?iJfcHrSElli:K«S 
1 «^««CS-rsEiB®7^-^' &^trSfe#ffifil?a?iJ 

#^^nfeS4#ffitfffi?'j4^i3ii?tifeSi^«^tf«§a 

'J7'®$feS7'Kl/';=^SSCaiU 

Bul3»tB ? nfeJfeaS 7Y\y7.1fi e>.Bui31^^? tl fe^ 1 W 

Eil®7=^-^'t:ll4t2.Ci:&i!^i:-ri.lt^«l IX 
ttl 2f3«®$^tfa®B^;5-66. 

[|SM®ff«B«MttW] 

[0 0 0 1] 




5 

[f^momt^m-^ni ^(omm. cd-rom. 

DVD, DAT^®^«:{C'>«t<i:t)^^tf«S^trffl 
(00 0 2] 

n.7—r. CD-ROM. DVD. DAT^©i3^^# 

ifiEm^tiXtc:h-ky VT—y (XttCD^) T-feD. 
^S#H:c:©5^-:^*Jfc7^=5p:^ h tH&^-^xmPS 

[0 0 0 3] ±jeE©J:^jfelSt«T-feoT*). T^-rSK 
bSaO*)*llT-2giSo *CT\ e*@#fF^2 5 8 1 

*s-rs#Enii©ii«6&> cn^miRum2'Spmmi 

©^Eil©l3gSKftK:*St S §3S{4gT-S=N-rfil«As§3Si 30 

^nt^S^^i:*, 'j>*<i:4.llx.feCD-R0M^ 
(D^ps^mmm. Sl>-c©J;d&^ii§S:fii^fe#^ 

[0 0 0 4] CD-ROM, DV 

D, DAT^CI3Mi^tlfeAi^#^4>^«$^tf«^tff 
«*»^-rSII^^St:tt, KCD-ROM^® K^-r 

mmt^rztb(Dmi'?3ifimi,fi^fi^i^-^m^o 
[0 0 0 5] mmmmm(Dmimizii. m^m 

^ va^cfs i^tzmm^a^mmi^^t^ m^s^icmm 

$ti5c:i;K:J:!3, KS4a5©3lffl^J»tffft»ii5. i 
©«ftS|5{ci±, ±l3a<^5^ffi©Si!f©7P^5^i/©f|&, ^1 




) 1$gi2 001-202700 

6 

sfet^!^- (tt<t^- K) -^ll±$^^Tv^s«sg©ffl»^£i^ 

[0 0 0 6] >5:4bN ±^ms.^iimw^ti>^-t$-^'^m 
m$iitzm^mm^ms<D^'^. ^e«ga<*:s*/-?> 

n«'fee.^<'5:So ::®ci:»iaf^#OfTi&$$iML> 

^^SS^SST-ii, g{'^#©ffi&S*J|srsc:i:&< 
[0 00 7] 

^mtmi^^i^^m^ti. iy^-om^^icmntzw^mm 

if © ^ g ^ra* t C D 4| SS^-r S © As-jK 
c:©J:^*mt^*^f>> ±i3B*H#i^^2 5 8 1 7 0 0 

^tzm^^titz'SPmmmmmi*-i±. 

[0008] !RfK:, ±g3a*il#fF»2 5 8 1 7 0 0^ 

^mmx-m^t^m-^: ^^^prnmrnma-ti uT<i± 

13^ 1 SVlg 2 WIStf ffiissggj^^x^t:' C D - R 0 M-?'D 

VD©*iJl!4s§gC#^e>ns. biPUJSAse,, 

S 2 W^tS^JUi; SEiil#{4-e«J !3 L J; 

■5 t-rzm-^. ,WT©J;9«:SIH*«Pft-t--5'i5.SA^ife 
2., 

CO 0 0 9] CD-R0MtI3S^$^xt^Stf 
«©S£fetts KCD-ROMSrHte^-a-^Ast.^ai'Ny 
K*K®te1-5CD-R0M©*g;^l6li:^a$-a-, K 

c D - R 0 M±izim-^tirzmm(D'^m7=-i^ ^m^m 

^ttm^J®^Ei®A^CD-ROM±©M«:i, h^^)f'!7± 
tf3g^^^■rv^5i:, ^D?)#;tll^©SK:^tB'^>:' K© 

-^SgSl#&fg<JPZ-5/fc©, ±l3CD-R0M®[lte ' 
a«J±2^MS«{C$iM^n-CV>5©As:ittT-fe>3, ^ 
1 2 «?Sti|^J^®B^^ ») b- Cttjg. 

®s;<3?i»s*ife?)i-o mzm^^'so^m-^. ±fB^i . 

SIJ^B 2 S^tifg?y®IEiBHT-O«0 ?)#;t5«*^«lgtc 




( 5 ) 2001-202700 
7 8 

[0 0 1 0] CO^Wx ±3S®J:^'6:^S&)!?ft-r5 1 ^^tf«?iJ©#Eilt*fiS5UT^iiJ$nSo 

fce)tc«:^nfc*)®T% « [0 0 16] UA^b^A^e,. ±iBBi:RT/^2^jB{f?g 

[0 0 11] il®W^«S§S41-i,>:r-::^^,«S|{c^D?.T-S5 

i3^j^»i±. gi^ss4^s©<t5{cfi(f^©^^B^# 10 m^(Dmmis ±a®i^ic. cd7i/— \'-^©^^ 

StSATtr^S. CC&K), ±§a^lSir^2#^ltS5tJ ji55>iWi:4SMff btfrtoixS. Ltzifi^X. tiM&^m 

(^^^-^(D'gp^m.mts #^ll4®-#{4 V^Eil®#^tfffi{Cii^^,^-C]t«(S<]ftV^Elj©^fl^tt^^r 

xS^®-#ffiT-*fe-5) i:b-rmS®^'f <>i^-e^ S41-.5'!r-;^T-tt, c:®JtttS<]^v^Eil©S*i6f^i: ' 

i!l*nfeffi»®«|Btt^©EliIA»c.«fig^f.n*:«^«$K Jt«fi?Jfiv^Eiii®li63i^^a^!('iI#*sMff UTfrtoixSC i: 

^JT-feS, Sfe. ±ia^lSU^^2^^tt^?iJfflaT^ffe tJfcS, zom-^. «5fei!rf^tffil7UT*.ffi6«5*ai5(^86# 
;«r®#^tS«?'J<i> K-:*®#^«^?iJi:^iiT-A^oii 20 4s«l7bT%v^i:v^■5ttffltf^^■r•5. c^T-tt^ ii^ 

«?Sff«^J®^Eil®«?Stt«i:^ffi%«l&fil«®EH [0 0 1 7] ^ZX\ ±gB^l«^it«^J*^«®fi5g 

>(p?>«^$tife^ie«ffi^jT-fe5o xw.m(D^mmiM. {mi^pmm tcmi-r^tti, 

[0 0 12] z(Dmn<cm^^Ptmuii-±icits 'ptt. jc. cn6.^i^f!i#ffi©i3©i"©Ss $?>{c*^s^ 

<i:t.v ±Mmi^pmm\-kmmt^mi<DE.mii^ib ®-#ffii: bTS»©«^*{5i (^i#^#{5i) «c^i!i 

3iS?^ftlfcEil®5?'-^'i:, 1 «^«^5>JK:iSt-5 f^SCASif * Cl©:©^. R» 1 «^#{fi®i5©:j3 

Eli i:M§'5:L.Sv^t^U!5#^^*^;^i> ±13^2^15 ®As, ±13^ 1 ^|Bt»ajijtJi-r?)^m*®-#{4-e 

««?"JCJi-rSEli®7^-^i:i^c.«fi2$n§S»®lf ^SEiltffiSI-i,, ±tim2^^mm.¥\^. 

^^^mmm. if^S^®«^cS^^{c:Kg!1-S<k^^a n^iiA5±i3Bl«^«IS?'J$«fi21-.5«l^fO*{4i: 

ssnTtr>.5. $e>n, cne>if^*{siM«5ijASi3@^ so ^«!&si!a®^iij*te (^2^iii#t5[) t^s-siu 

nfeSK*^f3®i«i*;±®i3iJffl:^®i50i5©t(i. » tccne.^2^gij#{4&wisiitfe©-m{ShbTaa© 

l^^tt«?'Jfc®-rSEia®7^-^i:> K^l*^t»$g (m2#^mffi) {c^S-fJI-.S, fzlzU S^^^c 

^ijjcjg-rsEiia^^&ftt-^ 2 ^?5tf^^j(cjs-f sEBi ^mi3im i ^ai^at^ 2^fij#ffi©43©43©^«m-r 

©7=-^^'^:4SJlI^>:i^e$^^Tv^5o •5EH©a{±. mimj^%2^pmmmx(Dmr)mfL 

[0 0 13] W±®i^t«?)#^mi:'5t?.^#?&tS ortgC-rSfefex |Bl|$T-SS!e:>Stf^^, ^Eii 

^?iJ©Elil5|±4i3ii®^l*I{cgS^bTl3gUTiJ< C <£«JEi2-r§«^#(3i®f!SJ±^^i!l#ffiri:CIS^rs d 

hcio. cDri/-- ^-©ia&s^-iEiiisfl}** iiifix^ztzii>. mm'^\i^m\^m=tP>(m\zm^ 

t^m^mM^mmxfii.. mm^-^ Yo^mt^^^uz xmmm^-^'^m^'iiLO'M^mm.tin^t^m-^xh^ 

<<^t!3> mn^ti^^m^^mm-r^z.hi^xn^. xh. ^S'j^crrafc43(tstis#ffi©7=-^j'ft®MS:<£ 
[0 0 14] isiUs ±Wi^pmmmmPf-^im^nfz 40 «-r5ci:4Sfti,„ gis^ti«, '^^^tm^-^m^t 

^pmm.o:>^^i3mt. w^'^^rnxm^umfin^ sw^^ffifew^B*©-**^^;^*^^^^ ^isv 

-f'om^ih^mi'^hs mm^iht.ixtzT'-fxD^^m ^2=^pimkmzii\-y:b6^m^'&?m=^P^.^(Dy=-^ 

T-tt. ifetS^jt^^i:*i.Eiii®?-^«:#tfS4#{a H®MAifi!«$nx ^^U^^O'5:v^Ji^bfe#^»iA!oI 

K^^a*^^Tv^5S^#{^rt»s^JA^^.. »iKyf^2w [0 0 18] c©^B^{c0^5^^f3gi^<*-e 

|5tg^?iJ©a*,^K)Ji^N$nfcW^tS^5iJCS1--5EH (±. l:v^{c^0i3#^?^^i:'Si.Eillil±4s@^^U-Ci^B 

©T^-^J'^S^t'S, $nTV^S©-e. ±ai©S*ffl1$i*^2 5 8 1 7 0 0^ 

[0 0 15] ^tz. ±IB?|l^^tif«?iJS«fietSEli f::S^^$n&«^tf«l3»j^^*:©ia'5;i«Dt3#^J*ii-? 
©^ai^J'-f «»J^«^S«0®ifc:l9!«bT*J: 50 *5ElifflOie»{ftfiS^je;{tlt*ttf«&83StSfc«> 
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[0 0 19] mX\t. ±i3^3M^®#lilS*SqItg:fe^l 

e^^^Tv^S3i:&ima:tUT^^S. 10 
[0 0 2 0] C0i5*SS10lWffitfii*W^IB» • 

«t«:{c!3S$ixfe^^tt«®S^:5aT-tt. ±13^ 1 # 

[0 0 2 1] ^ 1 ^^If |g^J®ii^S^T- 

e> - K ASES^ tife 7 K 1/ S T- OK^ 1 « 

• ©^fear K 1/ ;^ 4^ e> ±iaE^n - K © T K u ;^ * T- C 13 
1 ^|st»«^jicjgi-5iEiii©7^-^' Sgg 

*f*i:'5:5'^§S4¥ffitf«?'J©5feIlT KV^^tT-©^ 

mifi. ±E7 K i/;^ • 7'-:?';^{cSr3v^■r«^S^© . 

[0 0 2 2] ;5:4b\ ±jiE©S4;?ffi-t-ii^ ^2#^«# 

i:t%5o ^©^i©IIJKi^SiC»5#^tt$gi3ii^i* 

©T^-^ASia&^iifc^feBaTKi/;^^^^^^!/;^!!^ 40 
[0 0 2 3] C©<t^{c. ^2«|6tSS?iJHJS-rSEia 

©x-^t^v^T»:t^^ll^$ns-<.Sfl£#{5iiS# 

;^tt^S^»5ci:T-, ^2«?ett^J03t^B^tt, 

5fe{C^^II4©mT-feofcS^#ffitS^?iJt^^n5 

t), KS^*0^?5x-^iS:^tfS^*{5iif«JiJ(f©7'-' 
Kl/;^fiSIRCS^V>t*«C«^S4$nS'^§^2«f^ 50 



!ItM2 0 0 1-20 27 0 0 
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tt^?ijcs-r5ii:ia©x-^©5feii7' 

Eilffl7='-^'^£-H^^^Jitfi^^S45^^^^©T• 

( 0 0 2 4 ] =&S4#ffiti}«5iJ{C7 F u;^fil|g*s 

V^T. ±i3^1«^««?iJ®S4cf'ici'lt5K^l^|e 
ff«JlJ4^e.±l3S^2t^^tt?K?•J'sO^50^)§^S^tt^ * 

7^- y;Kc» :3v^TK^ ?) #^5*©m i: JS: o 1 

O?-^ t^trS^^ttttajy Sl^^-r S d i: {c i 5 ff 

tjns, il^v^T^ #«$n;fell^#{iifi«^j®^fea7' h- 
b ^ * ^ KS*#tett«?iJ * tl,.5E:9-3-h-ST-4t 

[0 0 2 5] is»c. ^2'§pmmmi^^mi^^mm?'] 

tfffi^J©5fesH!ig4^&i3gi$iiTt^5» 1 #^tSIR5iJK: 
« -r S EBOt'-^ S«J !) #i*f« t b TS^I- 5 i i: 

[0 0 2 6] ±f3^3^H^©*liS4SDltg'5:«2 0 
1 #|Sti$glcJi1-5Eil©7^-iJ'©II^^Pfli65fl|f^fg(c: 

xomm^ixtzm^^y'-'i'x-^?>:it^m!Liiv 

TV^5. bfeAs^pTs ±l3#S^#t!itf^^J45|3^^n 
5^K^^I3iim±®f3iiffl^©^5©^5©t^;^,^Ts 
±f3^l^^tilB5iJtcJI-r§Eil*7^-^5'(±, ^^l# 
?Sif «?ijt:S1- SEil®r'-^J' i: 1^ bif'f X®« 1 

(CJi 1- 5 E® ^ ^d: 1-±f 3^ 2 ^^tfiS JiJ (CM ^ -5 E 

ii®7^-;5' (i. 1 m^&^m^ VTizm< mm^ u 

TX'&^X. ^^2^^tf^JicS-rSEB®7=-i?i: 
|5] b-y-'f X©^ 2 iJ 7tf3S$ns d i: t 

[0 0 2 7] ±M©J;a«:^2®||SlgJB^(c0^-i,#^tt 
^f3@^«:tci3S$nfe#?&{f#!£»4-rs*ffiti5lN 
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nfc^lif|SttS5ijt:iS-rSEiB©7^-^5'S:ff4-rSE ie«:«:*:7'-iJ':li:tSr3t,^T*05fea7'KU;:^*sSLtti 

5fe©^f^i:>5:.5'<:gS^#ffi{fS5iJ<£Jiife#SU;&Aie> [0 0 3 0] ^2;iV»30||JE}B!||®Vxrn*» 

iSt)ji$nsc:i:{cit)ffton5. ±§3B2#?s a-^t,. lll#^tf«5iJipe,^2^^<f$R3?'J'^o©D# 

±l3^2@^ft^&lrt3iiJ7'{Cl3gl^n*:^2^^ti 10 -r;Vt«^V^TKW tJ^^S^CDmil'fe-sfell 1 ^ 

'mmiizmt^s.mo:>7^-'S'Si (.mim^^^:^U7 s^iftj^';T®is«ftoitg^«>;:7=-^:gipe>, k^^^^ 

liTh-L';^*5»tti$n5«2H^:St&ffljcii;7'SM*1$ . ±ffli3iiffl^®-SB^£ffifi^•r5^2S^:g^Slfi3llJ7'® 

[0 0 2 8] ^c,{c. ±§3^3II«5ffl#liiS*sqIt6)fe»3 ^.i^^^ixfc^ 1 WJS^icH-rsEH®?^-^ h^sfS 

fta?iJ(CJSt'S&Eli®7='-^{±. 0-rn*)qJ'S:R7^- 20 ittlitifftotlSo *::eu ^2^|&tf^?iJ*>f>^l 

^5'T-$.S,.^LT. ±f3#S^#(atf^?'Ji5|3fii^*ife *^tf«JiJ-N®«I !3#^S^tts ±xE®^ 1 ®3ISS?i5^ 

lK«^f3Si^«:±®I3@«J^®^^o^50K:i•v^■r, ± {C*»tSW»3#^»^»f^i:|iI«T-SS. 

f3^1#^t»Si?!Jtlf SnI^fiEHi®7^-;$'l±> i^© [ 0 0 3 1 ] COB^H^tiiV^Ts ^^l=^+ffg 

Sift$*xfclg 1 i; T®5taSt£Mi)^^i3ii$ i3g^ji»±®i3i^^^jb"®*j®(i. m^aiW^mamn 

tiX^^^tt^tC. K«l«^tfffi?'JlcJSt2.°I^:lE ?iJASf3ii^ni.K#^s3»m®7^-^l3giqJtg^c;ta 

ii®7^-^i:^sft-r±§3^2«istta?ijt:ia-rspi^ mM(D^*>(D~mnxtb^Xs mm^v h'<DV7y^m 

T®5feaffia4^f,i3Si$nTOSo C©i:t. ±§3B1 Oo 

m^mmm:^ ibsi^ nfe±i3« i ^^mm'i c o o 3 2 ] 

{c:JS1-5nJ^SEaffl5^-^®«lTeSK:||7n-KA5 30 [^B^CDIISE®?^^] tlT, C©#gB8tc^SW?&+S«§3 

{±. i3»$.nfe±i3»2$^«^5ij{cstsor^:gEia Ell 4Sffit>THftB^i-s. m^omsM. m- 

[0 0 2 9] C®^3®^SSffJ«tc^5l^^tiffii3SiiK S. 

»{c!3ii$tife#?^t»a®S*;&ffii::43V^T. ±13^1 [0 0 3 3] c®^B^{c«i.^^tfffil3®^ft{c 

•t^tt^JiJOSSIB^tt, «^»^®mT-$>5Safe# f3^$tl5'^tS^«a?iJ®^Se<3'&«iii$rllll SrfflO 

fl[ti«?'jtfs»$nfcSK«^g3sy«{*:±®sti^^® xmrntZo 

±s3^l@S5IS*flj=-'JT®^fcalTFi/:^ip?,^ [0 0 3 4] c:®^B^{c^5^|5+»$af3ii{«frT-l3g$ 

»iassi&ifl3iUT{cEa$nTi.^5±i3iS^7=!-K nstt^ti. ©iiat*5it5ai?ii#®^is. Bm®^ss 

®7'h'UX$T-®^l$|Btfa?iJ{CS-r5Eli®7='-^ 40 WCii\y^^m^<Di.o^. ft^CM'SSaSC-feVT^ 

^lf^tSEiHff^l!»{'^A*> RS4*ffift«^Ji5©*5® {SO tp^mm^h. Sfc. =&-t>7^>x (&^» 

®5fealTKu;^ti#$'ga-r57'Fb;^ -7— t®^^tilS) ©Pat:, ^^Asff^^^xTt^'feu^KiK. 

^^,^-C#^S^®M*h>&5-^§m#^4«^?'J$ll»: ^l^®*5).*^B^^nTV>5tt)S. (BGM) (D9).ifi 

±i3^2^^if?R5iJ©itfgS4a:^ ^PM^coMMlX-^ tf#^£U^tS-a®#^^t^?|JT•fe•5. "Tfeto*. 

5S^*{4tf$a?ij*5i3ii^nfe^it«?s§3®!a^ft±®f3 ^^tfffif3fi^^»ic{±. m^®^^s^^is! 

g«^®o*.s ±13^ 2 H^ftl&iWi 7®5felB7' h- U T-B4tB*$tl5'^§1tif®#i§JiJA^?,«J5£$nt IX 

2 'J 7^cEgS^^T^^s^T3 2 W±®:fc{c^pfjS-ri>#|Stfffi?iJT-$.oT. ^W®gEi 




( 

13 

[0 0 3 5] -il8:t;?i-f7^^r:^tf-*-£D3S^iST- 

1 (a) ^ (b) (d) C^^tifciafc, ^ 

JSffi ^S5»J5«fiEf 5 > b 6 2 1 . 6 2 2. 

*o-b>x>;^®ttJlcB:lli (c) i:s^$Jifc;j;-5t. 
loffl-fe^^vh? 0 is«fig-r5, m (e) 

Si^iBl-?'H^iBl^OH«*s^«®fi5 i i: * S ^1. 
(e) {c^$nfeJ:a«:-b>7^>;^-r-{4, mtt^i-^ 

O-bi^p{>b8 0K 8 0 2T-«fiK^i.0AsSST-$> 

'5:^ 5, ip® E«] ?3 tc 1 1 c5 o T^iO ^ fi&^?&fff^® IS 
gi#ffii:1-5®45fftUV^o 

[0 0 3 6]**% c:®#gra{C^S^^fil«i3®^«:K 
^^^ife^ 2 W^tf ffi?ij®. 'i^'fe < i: 2 a«®«^« 
e#^7^-^-?fetT,«. -e®l?Si#^^:S:*««S:±ffi 

®«?B^-^BtHri:{cE^!]-pfeS^ft®-fei^^ > 

tfl6J^J®^-fe^;< > b®S^BtP^A5fifrS{gtc:^d:S<ta{C 
S«$nfe@^SO-fe^^^ > bT-|g2«^tSiUlJ&«fig 

[0037]I12CH:. :i®^W{c:^s«m3Sjii*;t 

I3^^n5-<§^^tiig?ij®9*.s ^ti^nni^fi-b^ 
B ®«iiii5^^ # V ^ s . 

[0 0 3 8] ±i3Blitls^?JAJ±. «»|^«;T^>f7^^ 

If-* Asg^/j;;;g^X-iS1-?$g®W^tt$SiP P> ^j; 

t)> c®#^fiig3aji±±ai$nfec};a{c^^®gig (-b 

:^7^>;^®^!)-?>-fe>7^>;^*®-S-:3lt5. ^^±fe 
5V^^±Xffi±®E^U.t)) T-a»ORr^:lHzy/ >.h 6 2 . 

la. 6 2 2 aC^ill$nTV>5o ±fB^2^^ttl8?iJ 

< »)i:Ufca#®3eg®«?Sft«-efe5. C®» 
2«^tf«^JB*, «»®nrgS-fe^^p« > b 6 2 1 b. 
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6 2 2 b*e.^J52$nTVV5, 

. [0 0 3 9] zzx-mm^iztits ±mmiRu'm2=§ 

2 1a. 6 2 2 a. 6 2 1b. 6 2 2 hlzZ^$tlX^^ 

(lai (a)T-tt6 2 1Sg) ®-lr;5r^>h*s*^'7^^ 
r:^t:-A®IS-r" rtls not much of a problem ." T- 
«2#^tf«JfiJB®t»g®-b<?'^>htt 
10 #^§§<£:|Z:^oTg51-" It is not much of a proble 
B." .feeu Sg2^^««jijBi:MJSb&rt§ 

-®icl*T-^^®M'5:S *)®T-* i. C i: bTV\ S„ 

[0040] z.0mmc0h^^P^mEmt^mts 
s«5feSBo J; a cm^®#^if^^iS!-es*a:^*n 

r^T•®«J^)#^ff^$p^tB^c-r5«Ji^^iiTv^§. ^: 

20 fflfcto. ±13^ 1 ^^ft«AH:. m^(D^-i 5.>irx- 

2Wl&tt«?iJBtt. ^^l^^tf#^Ji;^ffiT-i^oiiil 
«^?ij®#-lr^^ > h®«^lf^i:^ffi*^?&^i^ri: 
[004 1] c®^H^t:^sw^i3i^^«;±{cii. '>^c 

<fc*). ±i3^1#^tf«^JA^«J5g-r5-fe</^>h® 

1t«?<J*s. «^«^®J«t:SV'>tB!|gE-rsJ;aES$n 
TV^So ^?>{C. #S^*fiiit«5iJ4S|3S?nfciK* 
^i3^^S^(*;±fflf3g^:^0*5®*5®C{±. ±13^1^^ 
ti«^JA®-fe^7/ > b i:. 1 #^tf«?iJA®K-fe^ . 
^ > h i:Mt:^-rm 2 #|Stf«9iJB®-biJ^p< > h iiifiM 
»EB?^^T^-^S= J&is. ^ 1 $^tt«?iJ®ir<7p< > h 
hll 2 l=p6t»«?iJ®-b<// > h ®i2mjliJ?(ijST- i> J; 
40 V^, ^K«^tt«l3S^#:{Cf±. i3S$tl■^:V^5 

±i3#S5fe*tet»«5iJ^n^h,05feST K 

[0 0 4 2] *tc. ci®^B^n»i.^^t»«iBfii«i*l:: 

!3g^#nfe«isti*g®s^sg. ^izmmmm^mm(D 

[ 0 0 4 3 ] 0 3 (i. ;i (Dm^iz% s ^^t»l8§3Sim 

icf3»^nfe^^t»ffi^&s^-r5fc»®^#siitss ' 
50 [0 0 4 4] Esfc^^snfctajc. m^mm^^m 
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m^nrz^pmommm^t^tztbQm^mw^^R i 
^mmtiztt^i^. ^^^sssfegpi ojcjbMtsB 
2o&iix.Tv^5. sfe. ^mm^mmits 

^SBl 0OS^#^AS3-K3 0, 3 IS^ff-LT-fi'* 

[0 04 5] af^as 2 0 tt. ^1>gi5i3SiSEfli:tg3S$nT 
V^TV^I.^Sffi«^SS^b■r^^5B^gBl 0 

[0 0 4 6] l214lC^s^nfc<t5C. »{'^ei5 2 ots. 
±l3A;t;^g!i:UT. -f ■¥:^>'4 0*»e.ai^/$*i5S^ 
/&^6DjP>;a-A§®J»-r5fc»CDip^'>2 1. 

2. i|t^^^oiS!t)^gbW^^^i^"^■f-sfc^^)®ut^-^ 20 

4. 2 5. B^»)#*cf>BT^1-Sfc«?){cB4gPl OJCM 
fcto©7; h <;/ 7- • ^It^J' > 2 6 . 

Stfmii*^>2 7*sig{t?)nTv^5. ^fes ±f3iii;(3 
¥-g!i: b-Cttx MftT^-f XT'U'fllc^^u/ h/^;?.;i/2 

(?i:itf«) •c^ufe>3> fBS^nx 

V>-5^^t»ffiO'>-'5r>£^-\.;U . :hW^-2 8 0. -fes; 
-2 8 l^As^^^nS. ±kE©^^>2 2~2 • 

[0 0 4 7] M»fl<3C±IB^^Mff*^gf±^ 
ilLTKB^fSo 40 

[ 0 0 4- 8 ] 0 5 tt, ±!3»!?sss*^e®«jis^.-r 

[0 0 4 9] ia5t:?s$*ifej:-5l:> ^^MS^^gO 
S^SB 1 0 tt^ -b >;/ h ^ ^^fe^lgi5i3S^«^*i: UTO C D 
-R0MlA^C,^acD^|&7^-^' (-lr^/^>b) §K» 
tB1-feS)®CD K^-fyi 8 0t:^i^■rv^2), If 

^SBi 0i±. mm.±i^iumt^fzis()o:)CPv 1 0 0 
mm^) . Kcpui 0 of^ff^nsro^/^AAs 

l&lft^-a-fcROMl 10, CD-ROMIOTOC (Ta 
ble of Contents : ^S^*tiitf ffi^iJ® JfcIS TfVT,^ 50 



T iJ < i3^^®-e S i: i: {c C D - R 0 M 1 e, gg«;;L 
l±J$n5#^x-^OA>y7rT?4»*SRAMl 2 Os 
Sf^gp 20i:CPU100 i:07^-^^SS§ff ^ 

Fi:V^-5) 13 0. CBi'y-iyi 80i^i>m^lii^ti 

g|-r5fe«>®D/An>>'N--^J' 1 4 0. KD/An>/t 
-^J' 1 4 Oi^ibtiiti^tirzTi-nir^^y=-^t:m^L 
T'f-\'*>4 0'N[ii;b1-5Ji4i[iESl 4 1 (ttT> AM 
Pi:V^^) > AMP 1 4 liP?.®T:^D>y#|&7^-^$ 
^ia5;:^l^-:i3^-s[li;t;-r5*:*!)®{±i:'J'J^-M 4 2. S 

SE^i 5 0. ^^m.mi>^comm.mm^'i^^tzisb(Dm 

ii^-M 5 1. KU^CPU 1 0 0*^e,CD K^i'T'l 

8 o-v©©OTe^©ai*, ^CD V5>-fyi a o*»c>d 
--fv^-^i-^^i 7 0 (JWT. 7=-f;^^i/F 

[0 0 5 0]«::fe, CPU 1 0 0T-SlfT^fix57'uy^ 

<s ^©CD-ROM l(C|3®UTi5V>fe7'D^^A^ 
KCD-ROMl*sg^$nfc^;iS-CRAMl 2 0-^D 

-h't^^^t3im^m-S$>^Xi>^^^o ^Tz. ±I3R 
AM12 0{Z{±. H^X-fe-;/ h$nfcCD-ROMl± 

■So 

[0 0 5 1] ±i3CD K^-f T'l 8 Oictt, CD-RO 
M 1 Slelfe$-a-i)fc«)®€-^ 1 8 1 i:. SlfU-N^;/ K 1 

8 3. Rv^mmm^^y >• 1 8 sscd-romi©^!^^ 

[0 0 5 2] ^{^gP2 Otts 3-K3 OtiDS 
435 1 0 4:mM«{CSi^$nT*5 !3 . S^SB 1 0 iCiSft 

<;/ b I/F 1 3 OS^frbtCPUl 0 0 K:ji<fbT^§# 

^(DWiim&imm^^t uTei*-r« tztbcoxti^m 

2 0 0 («»®#^5'>af) i:. CPUl 0 0>Cpe.©^^x 
7^-^S77>yh •-'^^;i'2 8{C*^$-a-5fe©©ft^ 
952 1 0S^tftti;<Jf^lai:Sii;?.TV^5 (04#^) . 
$P>{v, ::O^f^a!2 0K(±3-K3 l^t/hUT'T-^'* 
>4 0*sgE^$nT*'D. AMP 1 4 2T-fHi?nfcT 
:hD ^If^T^-^ AJ^- -^^V 4 0 f,ttS;^7Sn5 J; afll 

[0 0 5 3] iKfJC. ±i3af^SC2 0(OXti^WLZ 0 0 
tt. E4t^$nfe<ta^:, CD-ROM 1 [^©=&a^ 
?s^ilS?'J®S4^i^"^5ff d;t«)©aM«oA*7tt^ >- 

-&^igite>nTi/-«So -i5s ±.im.w^2 o®a^a52 1 

Ott. €.114215 1 Olc^^^^•r^f4#^^T^^5# 

^7^-^$^$^-r5^c«>.OtS«2 8 0^S77y h 
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[0 0 5 4] W±CDia'S:«3i$li^feB^«g(CiD 

^ H^^OfiP i -^^m $ tl& of^ ttiZtifi 

[0 0 5 5] me (a) {C{±, Bl^*CD-fe^7^>h 
a,, b,. d,4»e,^fig^fnfc^l#^tt«?iJA 

i:, ■qr^:g«D-tr^^> ha., b,. c. d,A^6||j5g^ 

V^S. Sfe, CCD^iaiC#2,«^|filIB^miC(i. 0 10 
6 (b) {cq^N^nti^t. ±i3^1Stf^2«^if« 

*ft:$nfeW3fe*{4«#5>JA 1 0. B 1 0, C 1 0. D 

[0 0 5 6] z(Diio^mm^m^tzm^s^mm.mA 
10. BIO, CIO. Di omm^fitz'Spmmm 

^^{nmmit^^. ^isu=»2^i§t»«?ij®d*.i^i* 

^>M1± (a,i:a,) , (b,i:b.), (ci: 
c). (d, i:d,) SfBii^^rtKSI^UTlBSUT 

:t tfc fg»a*S:»«e«Jfca5ii!«it«c:i:*st 30 

[0 0 5 7] fe^U ±IB^2«^tf^?iJBt±. ±§3^ 
l«|St»«5lJAi:PIUrt§ T-^oTv K^l« 

^«?liJiJA<t»)*)gi|g$ix&#|&lil«JiJ-efeSfe». ig} 

S*#{4ti»JAl 0. BIO. ClO. D10F^®7^ 
-^^®ll(i. m 1 ^^+f«?UAC:fe{t S^-(r^p< > b 
©7'-^ft®M-^»2^|S««^?iJBHi>J^5§-fe^/^> 40 

[O 0 5 8]i$fc. iti<s<]^l^-b<//>^®^?sttffi^c 

ti). CilT'tt. ^t^bfc«^©S^{illaT•g*V^ 

(^«in©i8^) . 

[ 0 0 5 9 ] la 7 tt. ±5E©«^B4®«rf^*tC^f«Jft 50 
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C:®'5^-;^T-»±^lSa^»2#|6m«?lJA. B©j30*5 

AyVc c,®7'-^fitc:lti(b-ciFb<Ji<JfeoT 
V^SillR^-rSo -fey/>hb,. b,®^T 

«5g$ti;S:fl^#{4ti«JiJB 1 0©7^-<5'fti:*{C^* 
^^{ci^^'iiStiSfft^titfajiJC 1 OOT^-^'Si: 
®^i±^e.{C;^§<*-3TV^2.o ^«)SJf^#ttlf 
^M^i: bT^ 1 «^ft^JSfgS^N bTV> S *0 i:-r 

[0 0 6 0] -JSt. 1 o®#^7^-^ ^B^-r 

Sg55>3i5^{cS-r2.^MJ:»)*;S^{c5-rs^H®:6-. 

B^bT^^?.«^B7^-^ASS!fe^>:®^{C^±. ^«^7^- 

^®7^-^j'*oii*s$tjns^sg4s-a-sii-&*sfe5. ^ 

A 1 o*sigi^>:jii^tife^. mm^^i^Lmm^iA i o tc^ 

*n2.^^lf$S?iJ® a *.^»J8^^tife» 1 ^JSti$g?iJ 
A®-fe^^ > h a, tfff^^na. CO-bi'pf > h a, O 
ll*4>l^»:®S^^{4tf«?iJB 1 0*sBS5^*iii*ti2.o 
®S£#(4tfffi?'JB 1 0 ©S^i^'ji^^tt-by^ > h a, ® 
S^t>{ClS^TbTbTb^3®T\ BE-bi^^>ha,0 

t)tl5o ^®-lr^p<> hb,®^?S|f^cf3t 

hhi(D'gpnmmTvxi>m&^{^mm.mc i o© 

jia^*^ A^i^ T b T V ^ V s i: V ^ a b T b S a 

[0 0 6 1] ^ZX. ±fS^l$^tt^JA^^«®fiI5 

i-caj&0-b<r;<>ha,~d, (:9-iiJ#{5i) (C^illtS 
> h a, ~d, ©t5©i3©^, $ 
e,{c^|&B^O-*ffii: bTaftCtJ-r-fei^pt > h a 
,.,~a,-.. b..,~b,-, («^#(S5[) t^giJbT43< 
©is»*bV^o ^8 (a) Kli. ^n-e-naScC-y-T'-lr 

h P>«5e$n&» 1 StJf^ 2 t^tt^JNJ A. B 
®«3i*^S^?^^T^^5. ^l«^til«5iJA{±. -lr^p{> 
ha,}5Si^-r-b^/^>ha,-,~a,-, tS^iO^tl. -fe 

hb, tfitr-fe</p(> hb,.,~b,., C2^i!j$ 
tlx -fe^y^>hc,As-9-7'-tr^'^>hc,.,~c,.i.{C5 

•b^pO h©7^-^S©M*sfiM^tlfcffi3i^ffix.2,. 

^2#^tflS?yB*,. -b^y^Vha.iSitP^-fe^/ 
^>ha,.,~a,.,{c3:S-f!l$n. -fe^/pO h bi 
7'-fe^/p<>bb,.,~b..,{C2^SI$ns -kiTA^hc 
, *s-tf y-fr > h c , . , ~ c ■ - , t 5 ^fiJ^tiS c i: {c 

^^©MASffiM^nfe^jiSfii^i., tati. mi&Tfm 
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[0 0 6 2] J.il±®J;a{C^li5Uf^2#^««JiJAs 

(!it»S^JA2 0~A2 3. B2 1~B2 2. C2 1~C 
2 5t±. ^8 (b) tC^s^tlfeJ;at.^tl^tl±f3^ 
lSl5^2*^tS«?iJA. BS«fi£1-.5+J-r-b^'^>b 10 

[0 0 6 3] Lfzifi-z>X. E8 (b) {C^^$tlfeJ;a* 
«jiSiiAfcff4^{4t««?iJA 2 1 ~A 2 3, B 2 1 ~ 
B2 2, C2 l~C2 5*sB^«{CEa$ixfetfffil3Sl 

ate, ^S^^tii«^?y®^^^^ji*'I!;{'^i:Jg^x?nfeW 20 
iX^-<.%^7^^ > b ^^tfS^#ffitt»J®»5^ji 

*^i!;^{i^7UT4s!3^ ETfc^snfej^aj&S^cf® 
^«!in®«* SJSiSWK: l55±-r a c i: *ST- § s . 
[0 0 6 4] c®^B^{c^i,^l&iBiiJg<*-r- 

l:^^^c^^)#^mi:'5:5Eiaiil±*sg^g^UTES . 
$tLTV>S®-e; ±M® 0*34^1^^2 5 8 1 7 0 0-t 

^^^^ixtz'Mpmmm.wm(Di.oi3im*)mm^h so 

•i.fe«)®^3ffl3^S@5^-ri.c:i:*)BltgT-2b5. WT, 
a. WT®#^JK^T- ii. . «J 5 i: ti. 1 S 

t5^2^?&t»ffi?ij®^7^-^^. ±xe®iat^#fflffi 

#^Util5i5±®fefe{c:±iiE® i 3 {c tilffl^b^nfc-y- 

[ 0 0 6 5 ] 1 ommmmMT. ni&-tz-b:v^ > 40 

^fe^^ti#fBi^^fr®^io^J6Bffi. ^^t>-K»i® 

®»3fe:5ffi(coi^-ri!iH^ti>. 
[ 0 0 6 6 ] ST, B 1 oiysyBSgc^swietSffifsiii 

JStfi^tt. ^10 (a) t^^ntidfC. ^n^tiAiqJ 

K«^tf«t3®«»±®f3ti®«i®*®*5®tl±. ±13 
« 1 1'^ffifffi^iJAO BjSS-lri^pJ >b621a, 622 50 
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a, 6 2 3ai:x 1 W^tSffi^JA® Rj^tg-fe^r^ >- 
hi:5>f§'5:t^2#?&tf«JiJB®qJi£ft-fe^^^> h 6 2 
lb, 6 2 2b, 6 2 3b*s|g*S5iJ^th,TV^S. S 

tz. ^m^s^iimmtmimtirz^m^pmmmm: 
<*±®i3@«j^*®4b'®{c(i, ±iHm ii=?&tffg?ijA® 

-fe^/^>b6 2 1a, 622 a, 623a ii, ±13^2 
^PmmmBiD-^V/- >h621b, 622b, 62. 3 
bi:®tg#t:E^3-K5 Oa, 5 0 b, 5 0c4SEB 

[0 0 6 7] ±m^n^^mmiifimm^titzMm'S 

^ 2 m^5UB®-bi^^ > h ®5feal:p u;^ SrS^f T K 1/ 
PCfi}#6 0a, 6 0 b, 6 0 c SEBl/T* i^^o 
[0 0 6 8] ^K^^tf^fH^^#:ttt, ±iE®^ 1 S 
VB2«^tf^?iJA, Bi:i:*{c,, B*M®PiSilf^ti 
«?ij-^35:^lfffi5ij& ifOflfe®«a5»JS§3S1-S r i: Rl 
fgT-feSo d®®^, SK«^f3»«5f*:tt, H*ai$tt 
^2 5 8 1 7 0 0^fcPI^$tifc^?9|iSI3S!Sft:®J; 

±i3^1SlF^2«^fi||R?iJA, B®#-tr;7^> 
h i:flb®««?!li:®l3Ji*, cnc>^ita^j©i3g(fifg , 

T•^-rt»^*5f3ii^^^feM:^&gyi^^i^T%,^:v^„ t 

A, B®-t^^>h^i:i:*)Jc#S^#firt»«?iJS«J5g 
1-5J:atK^lSir^2«|Stt«5iJA, B®-b^^> 

10 (b) (C^^tlfciatC. S^|liCS5fe#fir«#?iJ 
A 1 i:«4fe#ffi«ffi^JB 1 A^K^SbT§3@$^^•CV^i,^ 
^, eff4#(att«5UAl®f3®««{{ri5V^-C, 2t>{C 
«J!^#^»fti::fe■oTV^5^ lfS#^JA®-feiJ^^ > h 6 

2 lai:^2$^W«5iJB®-bi/^>h6 2 1 btcMv^ 
T, Z.ix^^-k^ji>V6 21ei, 6 2 1b{C|ia-r.5 
3S:*tt|g5tJ^6 2 1-1, 6 2 1-2^ffigU KH^fe 
*tSi^ffR^JB 1 ®f3g^^^ti5V>T, SV^5C«?3#X.^ 

*i:«;-oTV^?.^ Hfi«?iJAO-lr^^^ > h 6 2 2 a i:^ 

2«^«^5ijB®-fe^^p{>h6 2 2bic«gv>-c, cne. 

^-t^pt. > h 6 2 2 a, 6 2 2 b{C||»-rsi*tt^J 
^6 2 2- 1. 6 2 2-2t:iaM-r?.c:ii:{C<tD, C 
n6**t»*g?'Ji:^iiS-ri.«^tS^i?ijra®l3iiffigT-^ 

[0 0 6 9] ±3iE®J:5'&^l®^fflJi5ffilc^S^|gf3 
^i«{*tci3®^nfet^^tilgoa^®S^;^ffiSEi 1 
~^l 3iC7ni^ixrzyu-f-^-ht:m^xm.^t^o 

[0 0 7 0] 01 1 (a) tt, ^l€)|iaBK,^t^5^ 

pmmm»^tm^ntz'^^mm^ii(D'?-iis % i 
A s b TB^-r ss^KK-^ s iis^-r s fc to® 7 

D-5^-V-bT-*i.o C®^l«l&tf«?iJA®ieMI|^ 
iW^T-j±, Rli^#ffi««5iJ*0*J®0^fea7Kl/;^tt 
««:e3i-r s 7 b* i/;^ • 7^-:?";v 5 0 0 ^kim bT, « 
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7.. ■r!fet)*.^l^?SttajiJA©-fe^^> 6 2 1a 
(fiiT^ ^l^^til?R?lJACD^-by^>h5^1-fei{^p{ 

1) , ^t-c> K5fea7'Ku;=^4^e>«i-feyp<>h^^ 

fl^»iBU Uxf7"ST2) . E:9-3-h-5 Oai^t^tB^ 
ix5S-C\ K^*tti^Ffi*i^l-fey^>h®#^S4^ 
ffa U7^«y7-ST4) . E:9-3-K5 0 a*51^tB?n 
St (;^x<>7-ST3) . »:{c^^S^©5t^^i:)S:2.^ 
&»£#{4tf ffi^iJB 1 ©5fesl7' K 1/;^ (-b^^^ > h 6 2 • 10 
2 a©$feaffiB) S:±i37' K U;^ • x--r;i/5 0 0 S# 
PUTlt^U RlTS©i!l5a>«!(tS*4JfeS*T-±5eoS 
^i;^tSi^!5^IUTV^<, 

[0 0 7 1] lai 1 (b) tt, ^lO^JB^ic 

«)©7D-f^-\'-hT-$>So C©^2^|&tf#?IJB®a 

T^ 1^^S^O*f*T-fe-SB^#{4ti$g?iJAl®^fcIl7' 20 
H l/:^, l-JSti*.* 1 ^|etiffiJiJA©-fe</p{ > h 6 2 1 
a (WT,^2#^it«5iJB®S-lr^^>h^^2-tr*' 

5) , ^bTs K$fe5lrKP>^A^?>)li*»l-fey^>h 
Ux^^rST 6) . E^3-K5 0 ais 

«^m$ixfc^j^T- (:?i7^^'rsT7) . ^2-fe^p<>h 

6 2 1 bSS^«!;i3i«!(i55;A«?>- (:^7^ 7"S T 8 ) . R^2 
■fe^7p<>h6 2 lb©«^B^<£fTa Ut^s'T'STI 
0) . »2-lr^rp«Vh6 2 Ibi^S^T-rSi: U^-^T" 
ST9) . SSTh-W;^ •7^-:r;i,5 0 0$#fiSb.T* 30 
ic ^^g^©m 5 ^ B^^ffitf «?<J B 1 © 
TKU;?: (•fe;/^>h6 2 2a©5felH4B) S^lt^U 
flif«®i!l 5 ji^S^As* « $T-±xE©»4i&#*i^ 

[0 0 7 2] )5:^\ ±jiE®S^:J^ffiT-H:. ^2^^tf^ 
?iJB©§-fe:i^^>h (»2-lr^^>h) ©#?SS^ASff 
1 -b^^ > h®SB5!<^S?«L*sfTt> 

ns'hicifei,, c:®^l©^Ji5^lc^^5^?&if?6f3 . 

nS:iK«^i3SiJ««;±®!BSi«J^®^3®i'©lC. ±|3 40 
»2•^ryp{>^fc:i^l,^T, ifeK:#|S|fS^n5'^§S^ 

#{Sttfa?iJ&«S2 bTV^ 5^ 2 -fe</p<> h ASgB^^nfe 
Jfeal 7- >• y X 4 1 7 K ^ ttffiA^Ei: ^ tife«J5£T- 
^T^)J;l^, c©J;at> ^?ss^sn«^2-fe</p<> 
h tC^V>T*{C«j*S^$tli)'^S^ 2 > h ©7 
KU^tt^^^«!)S:itT% ^2^^t»S?iJ0a^S^ 

tt. ^fct«^s4©*r*-c$.ofe»^#{4«ffi^ij{c^s 



^ 7 b ;^ U % *s f,^ 5 ^ $ jT, 5 ^ i- 

</^®T• (E^3-^•$^tii-r?,£>^AS/5c^,^) , S^tfW 

[00731 :?5:4b\ S^^S4#{4tf^5iJ{C7' K U;^fimtf 

^^tiffii3giJifrtCf3S$nfc^^t»|g$:ll^t-5;?ffi 
{Ci5C^Ts ±13^ l^^«^?iJA©ssfe.*tci5»:r5K^ 
1 «l&ft^J A e. ±t3lg 2 ^f^«?R5IJ B ^©150 5 #^ 

[0 0 7 4] ti3.t>%s ^^^©llltf^tfSJiJAiP?, 
Sg2^^«a?IJB'N©iaJt)S^S5li (8lJt)ji*'|g5R) ifi 

±137" KU;^ • y'-yjlS 0 0{C»t3l,\TK^f)#;t|| 
«®^*i:«:-5fe^l-fe^^p«>h6 2 1 aiiK^l-b^' 
/ > h 6 2 1 a ^&^tf»^mffi««?iJA 1 . 

U9-'^ysTi 1) . wfj^mmon^it. 
©«?s«ffi*j|i^^nT*» f>^H A t igji-rs ^T-{c^o 

A t,«m{±il«B^cti©» 1 -tr^pO h §^ 
^i:3|3JBfbT^)J;^^. ^fc. B*H#I^^2 9 8 3 1 9 

4^Cf3«^tifeiat. &-b<7p<>hit>{c^|^{4eg6 
S'JtflSi£ftiabT*5§^ -fe^/>h®$fe^ipe,c®J^|^ 

®^l-fe^pt>hS«It)#^mi:il3j»fUTt)J:V'.. d 
©J;^«:M^#^®T;i/riUXA{i. ^t)W^MML(0^ 

- hf ^t5tf^i|$:^©fe4i)07';urf >; XAC *)affl-e t 

[0 0 7 5] ^bt^ TKU;^ •7'-7';U5 0 0t:^m 

Lr^^^titzn^^iummmA i ®$fesiT f u^.^w^ 

i^T-'yySTl 2) . K#^$tlfeS^#{4tf|gJiJA 
105feP7KU7;*»f,KS^#ffifi#3?»JA 1 C^^nS 

E^n-K5 0aST-!!t^$nfe^l-fe^y>h6 2 1 
&^m^miitl.X^^ < U7^>y7*ST 1 3) „ lE^n- 
YbOaifi^m^^n^t U7^>:/rST 1 4) . Kl^^ 

:^titzm^miiLmmnA i c^^nsE^^- k 5 o a 

tgg<^2-fe:y^>h6 2 1 bA^S^i^tii^n Ut^-vT" 
STl 5) . KB2-fe^5^p(>h6 2 1 bASi^7-r5A>. 
fe2)Vi(i»tS^?nS'^#^2-bi'^> h 6 2 2 b® 

^fe^T K u;^S^N-r7' H i/;^if«6 0 ai^t^ai^ixs 
TJIi«IS55»tB$nfc« 2 -fe^^ > h 6 2 1 aO#^S4 
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Wt>ti5 (Xx>y7"ST17) „ K»2-fe^p(>h 6 
2 lb<D$l7fe5V>(±ifel:B4$n.5'^§^2-fe^?'^> 
b 6 2 2 bCD^felS7 F Kl/;^ff^6 0 a*s 

l^^tB^JiSi: Ut^'VT-ST 1 6) . nmmi l (b) 

[0 0 7 6] ittc. M^'pcom2^pmmiBi?^mi 

-hlct^oTfrfctii., ■r'5:t)*.> H 2 i^^tf S?iJ B CD 
S^*C^4Lfc^l^^tf^5IJA's®^f)#^gjl?© 10 

?|JA 1 (;=^7">y7"ST 1 8) „ JSiJ. CCD 

JC, l^gg^ 5-22458 1 ^&#^a*H1$l^» 2 9 
8 3 1 9 4^{C|3«$n)E:7';i/=f';XAtti6oTff-5Cl 

[0 0 7 7] ;^x>;/7-ST 1 8{Ci5V^T^!3#^}ii«t#LAs 
^ 1 -b^^ > h 6 2 1 aT-$..5i:i!$^^n5i:^ KI^S 
$nfclf4#t4t»»jCD$feliT F u:^ 5±fB7' h- l/X • 
7^-:/;i/5 0 0*?,ff (^^T^^/T-ST 19) ^ K#S$ 20 
nfcS^*(£«l8?)JA 1 CDJfe^ffigA^f,E^n - F 5 0 
a tft^^ffi^ns 1 -by^ > h 6 2 1 aS:l«*SEi«(^ 

>h 6 2 1 aCD^^S^A^frfcna (;^7^';'7'ST 2 
2) o E^3-F5 0aAst^tiJ$niii: U7^>;/7*ST 
2 1) . HI 1 (a) (Dyv-f-^-hlcm^Z. ftJC 

p{ > h 6 2 2 a©KlilP^»#d5«i!)ii$tii.o 

[0 0 7 8] im2<DmmBm) mii (&) a. ni& . 
m^M^timmiA 2 , b 2 . c 2 s ^jitcps ut 

>|JA2. B2. C2ifi. 'P^<t.i>s SV^tW^3#^« 
SLttji?,p^lRxrm2^pmm>lA. BcD^-b^^>F 
§^{cbT«J5^^f^^■rv^5^{i, ±5ECD^ 1 CDlQKi^jg 

mmx&?>o tzfzL. z(Dm2<Dmmmx^. ±fB 

^.l#?§t»$g5^JA®#^Hr</;^ >F700 a. 701 
' 7 0 2aAs. 7SCDWl&5-S^H:ri:CE^U-3fe@ 40 
^^y'—i' (bn-f F) -e^Sfcfcifet:, K^l-fe^p{ 
>b7 0 0a. 70 1a. 7 0 2 a i;M^'fet±ia^ 2 
^^t»^JiJBO#^2-lr<5^p(>h70 Ob. 7 0 1 bs 
7 0 2 bA^ K^Hr^p<>b 7 0 0 a. 7 0 1a. 7 
0 2 a©S4l$HA5fl/f«<S^ «a|^K2fgSSC«:Sia 

ai:bTv^5, ufctf^T. ±ia^s^#&tsa?yA 

2. B2. C2ASfB»$ix«^e«^l3Sim±CDfSii 

«:iSCDiiO*j®tiiV^T. ±13^ 1 -fe^^ > h 7 0 0 

a. 70 la. 7 0 2 aB:, »»l-fei^/>h 7 0 0 50 



a. 7 0 1 a. 7 0 2 ai:|5li:.it'i'X®^l@Sfi|&«r 

;«{>f7 0 0a. 7 0 1 a.. 7 0 2 aiiMS'&f ±1311 
2-fe^/>h 7 0 0b. 70 1b. 7 0 2 bt±. 1 

F 7 0 0 b.. 7 0 1 b. 7 0 2 b iiliHith'TXCD 
^ 2 H^ftl&ifftjiiJ T (2bA>r F) triBS^nscfc 

[0 0 7 9] J;-5%^2®^ffiffj^t:^i,Wl&tS« 
l3iij«^^:^c§3@$^^fc#^^fffi^S^^5;^ffiiciJ^,^ 

S^®»^T-feSB^#ffit»«J^JA 2 ASfBgi^nt^^ 
#^iB^i«tt±®!Bi^ffi«®a^. ±!3Sl@^*1Slft 
.:ciJ7(C|B^^nfe^Hz^/^> h 7 0 0 a^S^tS 
Eliff 4i6ft*sff fon S . aP^fc^ < B 

2{;i*S(tS^Hr^X>h7 0 la®S^. S4#t£t» 
ffi^JC2{c:*S{t5^Hri/^>h 7 0 2 aO||^(±. Jl 
^»^S^#ffi<f^JA2. B2. C2i3®iJ®*s 
f3®$ixfelfi«|Bfi|?lil3»jl««:±cD5feS7 K UXfi}$g 
StS-rSTFi/-;^ - 7"-X;i/fcS^V'«T#^fl^®^ 
« i: * S gS^^ffitiS^iJ * AS f>fTfcti 

tons (Ell (a) ®7n-5=->-F#fi3) . 

[0 0 8 0] -75. ±HB^2^|5tflg?iJB®^SIBiT- 

ti. tT. ^pm^(DMM:x$)?>m^^iiLmmmA2ifi 
m 2 m^&mix. u TciBSi^iifc^ 2 -b^^ > f 7 o 

Ob^S^E-rSEiSlf^feijf'^ASfTtons, Z(Dm2-k^ 
^ > h 7 0 0 b®*mT F bXi±. ±13^ F 1/X • 7^- 
X;i/ e, f# n 5 #^S^®»ft i: )fe S § S^#{4tt 
ffiJiJA 2 ©56^7' F bX i:±g3» 1 -b^;< > F 7 0 0 a 
®7^-^S (bni- F) fctS^viT^ffi^fe^r Fux 

m 2 -fey^ > F 7 0. 1 bcssE. w^*{a««2?ijc 2 {c 

*3lt.5ll2-fe^/p{yF7 0 2b®S^fe. MWItC. ±13 

TFl/;^ • 7^-X;i/tar3viT^^II^®^fti:55;5'^ 
§ll^*tiitiffi?'JcD$feai7' F wxh^nt^^ns^ 1 
■fe^p<>FCD7^-^'S*P.#-lrr5';<>F7 0 lb. 7 0 

2 b®5feai7' FL'y^&Sfttlb^^A5?>fTfonSo 
[0 0 8 1] ^i5. Z.(D%2(DmW&mX\t. 

tf ffijij A 2 . B 2 . c 2 mm^fi h tzmmm^. ±x 

S^fiCD*&|flj:'J7'-r-«j^$n'rV'>5®T*. ^(Om\^ 
FCD(4EA^?.^i'JT®S^S^fcltiDSE1-S;i: 

fc<tD. Jl»:^^S^®mi:*S'^tll^#{4tt|g^j 

^B^A^ff^S, St. '®^2®^JSJi^,^{c^5^^ 
tSISIBilKfr ti3l^T ^. ^ 1 RVm 2 A. 

B®ffe. B:¥m^z^mm.^^'^t.^'snmm^t&m^ 
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■ [0 0 8 2] ife(C. ^l$^tf$ii3^JAA»C,^2t^tiS ^fCifiai$nt^^tf«CDS4;?Sti5VNT. ±13^ r 

'Scots 1 -fe^/^ > h 7 0 0 a i:^^ 1 -fe^^t > h 7 K i'.T.is^^W^m 1 U 7'^cEM$^^TV^S 

7 0Oa&^tf||^#i£rtSa^JA2A^#^$nS. CO ±iBie^Tn- K 7 0 a©7 H U^^S T-©S 1 -fe^/^ > h 

«I»)#^*r^*1$«tS7;i/:J'JXA5V'Jlf-hJi*« 8 0 0a56lf^1-SEIiS^SW^*sfft)n.5. SSIH^ 
?£#S1-i.T;i':JVXAa±!3^1®IU£^SI®®-&i: , :g1S«ft3iy T'OJfeUT' Kk;?^ 1 -fe^y^ > h 8 0 0 a 

ll«T-S.5. MV^T> i|t^#nfeB^#ffitt«JiJA2® ©^affig) {±. S4#{4tf IS?IJA 3s B3*3®i3ffl® 
^tSTKl/J^SiSB^l-fe^^Vh 7 0 Oa®7^-<S'S 10 ^feST K l/;^|f^%'gS-rS7' K 1/X • 

»#^^tnfe«4*(atia?'JA 24SSaS$tlfe^ V^t«^^^i^S. $C>(C. ll^*ffiiS?6?UB 3©B 1 -b 

m.'^'^fnmmm.v^i.otmn.w.o-^-^mm-t^m 2 > h s 0 1 a®s*fei!)#*±xE® <t a fcff t)tiv w 

@^ft^&«flj^'J7'®5fesiTKlx;^Asgitl$ix, K»tjtS$ ^)i*l^gbTiB®$tlTV^2.#»^#{4««^J®»l 

Kl/;^4»5.i|t€$nfeS 1 Hri^p{ > h 7 0 0 -fei/^ > h®EiiB^ijf^ASil tJJU^ns. 
ai:?sfS%tlg2-fe^p{>h70 0b*sB4$nsc:fc [OOSS]-;;?, ±§3^2Wl&lt«5iJA®»^||^-r 

tcj;?)tTt)n5. fe;eu> S2W^tt^?iJBiP&SlW ft. #^S^®^^T-feSff^#ffit«|g?'JA3*s|e^$ 
|StSffi?iJA-\®^U?3#^S^{is ±3£®S 1 ©HiffiJB-^ . i%;fc:aK«|SiB#^ft:±cp!3Siffl«®^*.. ±13^ 2 a 

{C*5lt5«J?)i'i»^»f^i:|5l«T*S, ^:S*&(!ftJi.';7®Jfeli7'KU;^3!P5>K^2a^:lt&iiSflji 

(0 0 8-3] (S3®||Jfi}i^^) 01 4 (b) (±, UTtiBgi^n-Ct^SSlTn-KS Oa©7'^•^;^^-C• 
t■S^ry^>^S■e^^f>®f3ii{^MT•^^■rffl«5#B^SqI 20 ®^2-fe^^>h8 0 0 b5S^1-SEil]S5fei)f^*sfT 

tg5fe«3g*lix.fc#|Stf^l3®ii«:®a3®||SSff$^o totiSo c®«2@^:g»iMi"j705fea7Hi/;^{i, 

«ji§«WIWfe:^tiaT-$S, ^io»30|ISSJKJilc*5 ±ffi7Ki/:^ •7^-y;i/ipe.?fe>n5S4*{4«^5iJA 

VNTs ±M% 1 ^^ttffi^J ASy^m 2 «>rij®izii 3 <d%wt Y u;^ i:±iB« i ll^:l*SW:ii TOI&lfl pi 

7^-^(±. v^Tii*)Sl®IIISJ^^i:l5)«{cqia:S7^- l655:ft;*C7^-^g (a/W i:^c*t3v^T»!ti^n 

^T-feS, tSU -tl?.l|12!:U'^2^^t»|g?iJA. So ^SJC. S*E#{ati*K?iJB 3®||l-fe;i^p(> h 8 0 

B®^^,^K:.^^)#;?.^*i:)5:S■fe^'^>^As^l^flc:«:■^T 1 a®B*feiW^,±^E®J;^{cfTto<^^ J&l^MifeBIg? U 

V^i.#S^m^fit««JlJA3. -BZmm^flfz^m'^P T!3S$nTV^i,§B4t^©t»ffi?<J®IS2-lr^^>h© 

fB^^^«:±®iBgiffiJ^{cii^^T. ±iB^ l #?&ti^JiJA EHS^Sl^^A^^ ^I^nSo 

©qf^SfflS 1 ^ifA > h 8 0 0 ax 8 0 1 att, [0 0 8 7] UH, C®S 3 ®IISSJF^,®T-<±> S^^ffl 
Si^^nfcSia^SI&jrt^tUT (a>'W b) ©^feglti so tt«5iJA3> B3AiiBSi^n5iBg«m> :^T@^S 

m.t^^lZm^ixX^^^til^\t, KSl-fe^/^VhS 0 ®^SIft^UTT•«fig$^^TV^:5,Ot. m^E®^Ui'\f F 

B®qr^:g©^2-fe^p{>h8 0 Ob. 80 Ibtt, ^ !3, )«*#^ll^©^>f^i:^5'^gffife#{4tt«J)J®$fe 

»«t«$nfcS2@^:lteJftji'JT (b/W ©jfeli al7h-u;^Sffsci:AST§5. c©&if>> ±M©J:a 
^4g*^!3ii$^^Tv^5o ^fes lf*#&tfffi?iJA3t: • Ku;^ • 7=— r;^**$:&v^«5ST•$.oT^)^^ff 

K^^U•r!3@$nTV^SS^#ffitf$g?lJB3t)|5]«C. ^Asfrx-S, Sfes i©S3®^JK&,^{c#5^^t»5K 

^Hr^^>b8 0 1a. K» 1 -fe^pJ > h 8 0 1 at tBg^fr*5V>T*> S 1SVS2$^«^?IJA. BO 

?*S'fe1-^2-fe</^>h 8 0 1 bds. ^ti^n&f'i-i V ffe. B*ii{CJ:5l?i!i^|B^i^tf«^§fBg-ri.Ci: 

©sis:ss^&irtJ^';7St;fb-'H b©S2H^ftl&tt ttwigT-fe?). -e®^. ^i®»E?i^,^i:bTiiB^$n 

^VriClBMi^tlTV^S. 40 feffj,^®ffe. li'5r®Ji^Stf^:^pIt6T-$)i.o 

[0084] c: ®» 3 ©HS&i^^T-Jis H^*© [ 0 0 8 8 ] i)?{c:, S 1 A A» f,^ 2 #l&tf« 

i&m:^')T\Zui^§i<D'zif;^yVmmt^fz^s ?iJB'N®^0f3#^ff^tl±. ^T. ±fBSl«^««?iJ 
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SPECIFICATION 

[TITLE OF THE INVENTION] Speech Sound Data Recording Medium 
and Method for Reproducing Speech Sound Data 

[ABSTRACT] 

[Theme] A speech sound data recording medium which is suitable 
for a portable reproduction device and which records a 
plurality of types of speech sound data sequences allowing a 
switching reproduction as well as a method for reproducing 
speech sound data utilizing such a speech sound data recording 
medium are provided. 

[Solving Means] A plurality of reproduction unit data sequences 
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(AlO to DIO) formed of: data sections (al to dl) that belong 
to the first speech sound sequence; and data sections (a2 to 
d2) of the second speech sound data sequence which pair up with 
the sections that belong to the first speech sound data sequence 
so that both sections become switching objects to be switched 
with each other in pairs, is placed on the speech sound 
recording medium in a manner where the reproduction unit data 
sequences are aligned in the order of speech sound reproduction, 
and data sections (al to dl) belonging to the first speech sound 
sequence and data sections (a2 to d2) belonging to the second 
speech sound sequence, which pair up with each other as 
switching objects, are sequentially aligned in each of the 
recorded regions of the speech sound recording medium to which 
reproduction unit data sequences (AlO to DIO) have been 
recorded. 

[WHAT IS CLAIMED IS;] 

[Claim 1] A speech sound data recording medium for recording 
at least two types of, first and second, speech sound data 
sequences corresponding to one, or more, sentences formed of 
pluralities of word sequences which are to be reproduced and 
outputted by a predetermined speech sound reproducing means, 
wherein 
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one speech sound data sequence from among said first and 
second speech sound data sequences is a speech sound data 
sequence formed of a plurality of speech sound data sections 
that has been divided into units of speech sound reproduction 
according to a predetermined time, and the other speech sound 
data sequence from among the above-described first and second 
speech sound data sequences is a speech sound data sequence 
equivalent to the initial speech sound data sequence, formed 
of pronunciation spoken slowly, and is a speech sound data 
sequence formed of speech sound data sections each of which 
is equivalent to a speech sound data section in the initial 
speech sound data sequence, 

a plurality of reproduction unit data sequences formed of, 
at least: data sections selected from the plurality of sections 
forming said first speech sound data sequence; and data 
sections that belong to said second speech sound data sequence 
and which pair up with the sections of the first speech sound 
data sequence so that both sections become switching objects 
to be switched with each other in pairs, is placed on the speech 
sound recording medium in a manner where the reproduction unit 
data sequences are aligned adjacent to each other in the order 
of speech sound reproduction, and 

a data section that belongs to said first speech sound data 
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sequence and the data section that belongs to said second speech 
sound data sequence and which pairs up with the section 
belonging to the first speech sound data sequence are 
sequentially aligned in each of the recorded regions in the 
speech sound recording medium, where said reproduction unit 
data sequences have been recorded. 

[Claim 2] The speech sound data recording medium according to 
Claim 1, wherein 

said first speech sound data sequence is formed of a 
plurality of first divided units which is separated at pause 
intervals of pronunciation, wherein each of the first divided 
units is formed of a plurality of first speech sound units 
corresponding to sections that belong to said first speech 
sound data sequence and that are units of speech sound 
reproduction, and 

said second speech sound data sequence is formed of second 
divided units that are equivalent to the first divided units, 
forming said first speech sound. data sequence, wherein each 
of the second divided units is formed of second speech sound 
units of the same number as the first speech sound units that 
form the corresponding equivalent first divided unit. 
[Claim 3] The speech sound data recording medium according to 
Claim 1 or 2, wherein a section code is placed on the border 
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between a data section that belongs to said first speech sound- 
data sequence and the data section that belongs to said second 
speech sound data sequence^ and which pairs up with the section 
belonging to the first speech sound data sequence in each of 
the recorded regions in the speech sound recording medium where 
said reproduction unit data sequences have been recorded. 
[Claim 4] The speech sound data recording medium according to 
Claim 3, wherein address data indicating the leading address 
of the addresses where the data sections that belong to the 
second speech sound data sequence and that form the 
reproduction unit data sequence, of which the speech sound is 
subsequently reproduced after the data sections that belong 
to said second speech sound data sequence are recorded, is 
placed in each of the recorded regions in the sound speech 
recording medium where reproduction unit data sequences have 
been recorded. 

[Claim 5] The speech sound data recording medium according to 
Claim 1 or 2, wherein 

the data sections that belong to said first speech sound 
data sequence are pieces of data of a fixed length acquired 
by separating the original speech sound by constant periods 
of time and at the same time data sections that belong to said 
second speech sound data sequence and which pair up with the 
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sections belonging to the first speech sound data sequence are 
pieces of data of a fixed length acquired by editing the data 
sections .belonging to the first speech sound data so that the 
reproduction time of each data section belonging to the second 
speech sound data sequence becomes a predetermined time longer 
than that of a data section belonging to the first speech sound 
data, and 

in each of the recorded regions in the speech sound recording 
medium where said reproduction unit data sequences have been 
recorded, a data section belonging to said first speech sound 
data sequence is recorded to a first storage area of a fixed 
length, with the same size as the data section belonging to 
the first speech sound data sequence, and a data section 
belonging to said second speech sound data sequence that pairs 
up with the section belonging to the first speech sound data 
sequence is recorded to a second storage area of a fixed length 
with the same size as the data section belonging to the second 
speech sound data sequence which is also a storage area 
following the first storage area of a fixed length. 
[Claim 6] The speech sound data recording medium according to 
Claim 1 or 2, wherein 

the data sections that belong to said first speech sound 

r 

data sequence and the data sections that belong to said second 
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speech sound data sequence are all data sections with varying 
lengths, 

the data sections with varying lengths that belong to said 
first speech sound data sequence are recorded from the leading 
position of a first storage area of a fixed length that has 
been secured in advance, and at the same time, the data sections 
with varying lengths that belong to said second speech sound 
data sequence and which pair up with the sections of a variable 
length that belong to the first speech sound data sequence are 
recorded from the leading position of a second storage area 
of a fixed length that has been secured in advance, and 

in said first storage area of a fixed length, a completion 
code is placed in the completion position of the data sections 
with varying lengths that belong to said first speech sound 
data sequence which has already been recorded and at the same 
time in said second storage area of a fixed length, a completion 
code is placed in the completion position of the data sections 
with varying lengths that belong to said second speech sound 
data sequence that has already been recorded. 
[Claim 7] A method for reproducing speech sound data that has 
been recorded to the speech sound data recording medium 
according to Claim 1 or 2, wherein 

said plurality of reproduction unit data sequences that has 
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been recorded to said speech sound data recording medium is 
sequentially read in, and 

the data sections belonging to the speech sound data sequence 
that has been indicated in advance from among, at least, the 
first and second speech sound data sequences included in the 
above-described read-in reproduction speech sound data 
sequences, are reproduced at the same time as the read-in 
operation of the reproduction speech sound data sequences, 
including the speech sound data sequence that becomes the 
object of the next speech sound reproduction. 
[Claim 8] A method for reproducing speech sound data that has 
been recorded to the speech sound data recording medium 
according to Claim 3, wherein 

in the sequential reproduction of the said first speech sound 
data sequence, the section reproduction operation for 
reproducing the data sections that belong to said first speech 
sound data sequence, ranging from the leading address of the 
reproduction unit data sequence, which is the object of speech 
sound reprbduction, to the address in which said section code 
is placed, is repeated while sequentially specifying the 
reproduction unit data sequence that is to become the object 
of speech sound reproduction based on the address table that 
manages the leading address data of each of the reproduction 
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unit data sequences, and 

in the sequential reproduction of said second speech sound 
data sequence, the reading of the data sections belonging to 
said first speech sound data sequence that has been recorded 
starting from the leading address of the reproduction unit data 
sequence, which is the object of speech spund reproduction, 
to the address of said section code is skipped and the section 
reproduction operation for reproducing the data sections that 
belong to said second speech sound data sequence ranging from 
the address of the section code to the leading address of the 
reproduction unit data sequence that is to become the object 
of the next speech sound reproduction is repeated while 
sequentially specifying the reproduction unit data sequence 
that is to become the object of speech sound reproduction, based 
on said address table. 

[Claim 9] A method for reproducing speech sound data that has 
been recorded to the speech sound data recording medium 
according to Claim 4, wherein 

in the sequential reproduction of said first speech sound 
data sequence, the section reproduction operation for 
reproducing the data sections that belong to said first speech 
sound data sequence, ranging from the leading address of the 
reproduction unit data sequence, which is the object of speech 
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sound reproduction, to the address wherein said section code 
is placed is repeated while sequentially specifying the 
reproduction unit data sequence that is to become the object 
of speech sound reproduction based on the address table that 
manages the leading address data of each of the reproduction 
unit data sequences, and 

in the sequential reproduction of said second speech sound 
data sequence, . the section reproduction operation for 
reproducing the data sections that belong to the second speech 
sound data sequence starting from the leading address that has 
been indicated by the address data included in the reproduction 
unit data sequence, which was the object of the previous speech 
sound reproduction, is repeated while sequentially specifying 
the leading address of the data sections that belong to the 
second speech sound data sequence, and, of which the speech 
sound is to be reproduced subsequently based on the address 
data from the reproduction unit data sequence including the 
second speech sound data sequence during the reproduction. 
[Claim 10] The method for reproducing speech "sound data 
according to Claim 8 or 9, wherein 

the reproduction unit data sequence is specified including 
the sections belonging to the first speech sound data sequence 
that has become the object of a switching command, and the data 
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sections belonging to the first speech sound data, according 
to the timing of generation of the switching command, based 
on said address table, in response to the switching command 
for switching from the reproduction of the first speech sound 
data sequence to the reproduction of said second speech sound 
data sequence which have occurred during the reproduction of 
said first speech sound data sequence, 

the reading of the data sections that belong to said 
specified first speech sound data sequence is skipped from the 
leading address of said specified reproduction unit data 
sequence to the section code included in the reproduction unit 
data sequence, and 

the data sections that belong to the second speech sound 
data sequence following the section code included in said 
specified reproduction unit data sequence is reproduced. 
[Claim 11] The method for reproducing speech sound data that 
has been recorded to the speech sound data recording medium 
according to Claim 5, wherein 

in the sequential reproduction of said first speech sound 
data sequence, the section reproduction operation for 
reproducing the data sections belonging to the first speech 
sound data sequence that has been recorded to said first storage 
area of a fixed length within the recorded region in the speech 
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sound recording medium where the reproduction unit data 
sequences^ which are the objects of speech sound reproduction 
have been recorded, is repeated while sequentially specifying 
the reproduction unit data sequence that is to become speech 
sound reproduction, based on the address table for managing 
the leading address data of each of the reproduction unit data 
sequences, and 

in the sequential reproduction of said second speech sound 
data sequence, the section reproduction operation for 
reproducing the data sections that belong to the second speech 
sound data sequence which has already been recorded to said 
second storage area of a fixed length within the recorded 
regions of the speech sound data recording. medium where the 
reproduction unit data sequences, which are the objects of 
speech sound reproduction, have been recorded is repeated while 
sequentially specifying the second storage area of a fixed 
length, of which the leading address is calculated, based on 
the leading address of the reproduction unit data sequence that 
is to become the object of speech sound reproduction and which 
is acquired from said address table, and the maximum data length 
that can be stored in said first storage area of a fixed length. 
[Claim 12] A method for reproducing speech sound data that has 
been recorded to the speech sound data recording medium. 
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according to Claim 6, wherein 

in the sequential reproduction of said first speech sound 
data sequence, the section reproduction operation for 
reproducing the data sections that belong to the first speech 
sound data sequence ranging from the leading address of said 
first storage area of a fixed length, to the address of said 
completion code that is placed in the first storage area of 
a fixed length, within the recorded regions of the speech sound 
recording medium where the reproduction unit data sequences, 
which are the objects of speech sound reproduction, have been 
recorded, is repeated while sequentially specifying the 
reproduction unit data sequence that is to become the object 
of speech sound reproduction, based on the address table for 
managing the leading address data of each of the reproduction 
unit data sequences, and 

in the sequential reproduction of said second speech sound 
data sequence, the section reproduction operation for 
reproducing the data sections that belong to the second speech 
sound data sequence ranging from the leading address of said 
second storage area of a fixed length, to the address of said 
completion code that is placed in the second storage area of 
a fixed length, within the recorded regions of the speech sound 
recording medium where the reproduction unit data sequences. 
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which are the objects of speech sound reproduction, have been 
recorded, is repeated while sequentially specifying the second 
storage area of a fixed length, of which the leading address 
is calculated, based on the leading address of the reproduction 
unit data sequence that is to become the object of speech sound 
reproduction and which is acquired from said address table and 
the maximum data length that can be stored in said first storage 
area of a fixed length. 

[Claim 13] The method for reproducing speech sound data 
according to Claim 11 or 12, wherein 

specifying the reproduction unit data sequence that 
includes the sections belonging to the first speech sound data 
sequence that has become the object of a switching command, 
according to the timing of generation of the switching command, 
based on said address table and the data section belonging to 
the first speech sound data/ in response to the switching 
command for switching from the reproduction of the first speech 
sound data sequence to the reproduction of said speech sound 
data sequence, which has occurred during the reproduction of 
said first speech sound data sequence, 

by calculating the leading address of the second storage 
area of a fixed length forming a portion of the recorded area 
of the speech sound data recording medium, where the specified 
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reproduction unit data sequence has been recorded from the 
leading address of said specified reproduction unit data . 
sequence and the maximum data length that can be stored in said 
first storage area of a fixed length, and 

by reproducing the data sections that belong to the second 
speech sound data sequence and which pair up with the sections 
belonging to said specified first speech sound data from said 
calculated leading address. 
[DETAILED DESCRIPTION OF THE INVENTION] 
[0001] 

[Field of the Invention] This invention relates to a speech 
sound data recording medium wherein a variety of data that 
includes at least speech sound data is recorded to a medium 
such as a CD-ROM, a DVD, a DAT, and the like, and to a 
reproduction method for reproducing speech sound data that has 
been recorded to the above-described speech sound data 
recording medium in advance. 
[0002] 

[Prior Arts] A variety of teaching materials wherein speech 
sound data is recorded to a recording medium such as a magnetic 
tape, a CD-ROM, a DVD, a DAT, and the like, have been provided 
for the purpose of self-study of a language such as English 
conversation, the practice of reciting Chinese poems, the study 
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of law, etc. Here, teaching materials for the self-study of 
English conversation will be described as an example. A 
conventional main recording medium is a cassette tape (or a 
CD)^ to which a sequence of English vocal sounds (speech sound 
data) , for example, is recorded; and such a tape is combined 
with text books as teaching materials and is used by the learner . 
Here, there are a variety of levels starting from novice to 
expert in such teaching materials. 

[0003] It is possible to listen to the same portion of the tape 
again by slightly rewinding it, in the case where a portion 
cannot be heard while listening to the tape of the above- 
described teaching material. In addition, it's also possible 
to listen to the tape many times repeatedly. In the case of 
the study of a foreign language, however, it is also true that 
there are some portions that cannot be heard even if those 
portions are listened to many times. Therefore, Japanese 
patent 2581700 has proposed a speech sound data recording 
medium, such as a CD-ROM, provided with at least: a first region 
for recording a first speech sound data sequence suitable for 
an expert that has been divided into a plurality of sections; 
a second region for recording a second speech sound data 
sequence suitable for a beginner that is made up of equivalent 
sections corresponding to the above-described sections. 
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respectively; and a third region for recording data that 
indicates the relationships between the respective sections 
of the first and second speech sound data sequences 
corresponding to each other for the above-described expert and 
beginner using the recorded positions of the respective 
sections of the first and second speech sound data sequences 
in the recording medium, and a reproduction method that 
includes switching reproduction and the like of a speech' sound 
data recording medium having a structure as described above. 
[0004] On the other hand, some types of reproduction devices 
for reproducing sound data that includes human speech and music 
recorded to a magnetic tape, a CD-ROM, a DVD or a DAT, are 
compact and lightweight, portable reproduction, devices 
wherein drive mechanisms such as a CD-ROM and the like and " 
reproduction mechanisms of the sound data are integrated. 
Sound data that has been reproduced by a reproduction part 
having a high portability is provided to an operator via 
earphones with a cord or cordless earphones or in some cases 
an operation part for remotely controlling this reproduction 
part is provided on the earphone side. 

[0005] In general, an operation part for remote control is 
provided with a plurality of buttons for indicating 
reproduction start, reproduction stop, reproduction fast- 
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forwarding, reproduction rewinding and the like and thereby, 
the above-described operator can operate the buttons so that 
a control signal is transmitted to the reproduction part from 
this operation part so that this reproduction part is remotely 
controlled. In some cases, such an operation part is provided 
with a flat display such as a liquid crystal display for 
displaying visual data in addition to the above-described 
plurality of buttons for directing the above-described 
operations. In addition, a reproduction condition (operation 
mode) and track numbers of music being reproduced, for example, 
are displayed on the liquid crystal display that has been 
applied for this operation part. 

[0006] Here, in the case of a portable reproduction device where 
the above-described reproduction part and operation part are 
integrally formed, an operator, who is moving in the condition 
wherein this device itself is contained in a bag, must take- 
out this device from the bag whenever he/she desires to direct 
the reproduction control. This restricts the behavior of the 
operator who may be bothered by the reproduction directing 
operation. On the contrary, a portable reproduction device 
wherein the reproduction part and the operation part for 
remotely controlling the reproduction part are formed 
separately allows for reproduction control without 
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restricting the behavior of the operator. 
[0007] 

[Problems to be Solved by the Invention] In recent years, 
reproduction devices having a high portability wherein 
reproduction parts and operation parts are separated from each 
other as described above have become widely used and 
accordingly, it has become common to carry such a reproduction 
device so that a music CD or the like is played during free 
time such as travel time with respect to the method for 
utilizing the device. In addition, an increasing number of 
people utilize such portable reproduction devices for the study 
of a language during the above-described free time. A variety 
of reproduction modes can be considered to be provided for the 
present condition as described above wherein a personal 
computer (including desktop type and laptop type) , a portable 
reproduction device (a CD player, and the like) and the like 
are utilized as the speech sound data recording media disclosed 
in the above-described Japanese patent 2581700. 

[0008] In particular, in the case wherein speech sound data 
in the speech sound data recording medium disclosed in the 
above-described Japanese patent 25817 00 is reproduced by a 
portable reproduction device, a CD-ROM or a DVD for recording 
the above-described first and second speech sound data can 
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easily be considered to be utilized as the above-described 
speech sound data recording medium. However, in the case 
wherein such a portable reproduction device is utilized to 
reproduce the above-described first and second speech sound 
data sequences being switched from one to the other using the 
sections as units, it becomes necessary to solve the problems 
as follows. 

[0009] Reproduction of the sound data recorded to a CD-ROM is 
carried out by shifting a readout head in the radial direction 
of the CD-ROM while rotating the CD-ROM and by reading out 
desired sound data that has been recorded to the CD-ROM. At 
this time, in the case where the respective sections of the 
above-described first and second speech sound data sequences 
are recorded to different tracks on the CD-ROM, the readout 
head is shifted whenever the reproduction is switched. The 
rotation speed of the above-described CD-ROM is restricted to 
approximately a double speed in order to suppress the 
consumption power and the noise of the driving motor to a low 
amount in portable -reproduction devices under the present 
condition and therefore, the reproduction switching speed 
between the first. and second speech sound data sequences is 
inevitably limited. In addition, such a shift of this readout 
head brings about an unexpected amount of power consumption. 
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In the case of studying languages, in particular, switching 
commands between the sections of the above-described first and 
the second speech sound data sequences are considered to occur 
frequently and there is a possibility that the power 
consumption due to such a frequent shift of this readout head 
significantly shortens the substantial reproduction time of 
the portable reproduction device in the case where the portable 
reproduction device is utilized. 

[0010] This invention is provided in order to solve the 
above-described problems and an object thereof is to provide 
a speech sound data recording medium for recording a plurality 
of types of speech sound data sequences that allows for 
switching reproduction and that .is suitable for a portable 
reproduction device and to provide a method for reproducing 
speech sound data utilizing such a speech sound data recording 
medium. 
[0011] 

[Means for Solving the Problems] A speech sound data recording 
medium according to this invention is a speech sound data 
recording medium for recording at least, two types of data 
sequences, first and second speech sound data sequences, 
corresponding to one or more sentences formed of pluralities 
of word sequences to be reproduced and outputted by a 
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predetermined speech sound reproducing means such as a portable 
reproduction device and has a structure that allows for 
switching reproduction between these speech sound data 
sequences. Therefore, one. speech sound data sequence from 
among the above-described first and second speech sound data 
sequences is a speech sound data sequence formed of a plurality 
of sections of. speech sound data that has been divided according 
to a predetermined timing into units (which are also units of 
switching reproduction) of speech sound reproduction. In 
addition, the other speech sound data sequence from among the 
above-described first and second data speech sound data 
sequences is a speech sound data sequence formed of 
pronunciation equivalent to^ and spoken slower than, the 
initial speech sound data sequence, and is a speech. sound data 
sequence formed of sections of speech sound data equivalent 
to the respective sections of speech sound data in the initial 
speech sound data sequence. 

[0012] A plurality of reproduction unit data sequences formed 
of at least: data sections selected from the plurality of 
sections forming the above-described first speech sound data 
sequence; and of data sections that belong to the above- 
described second speech sound data sequence and that pair up 
with. the sections belonging to the first speech sound data 
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sequence so that both sections become the objects to be switched 
with each other in pairs, is placed on. the speech sound 
recording medium according to this invention in a manner where 
the reproduction unit data sequences are aligned adjacent to 
each other in the order of speech sound reproduction. 
Furthermore, data sections that belong to the first speech 
sound data sequence and the data sections, that belong to the 
second speech sound data sequence and that pair up with the 
sections belonging to the first speech sound data sequence are 
aligned sequentially in each of the recorded regions in the^ 
speech sound recording medium wherein the above-described 
reproduction unit data sequences are recorded. 
[0013] As described above, the sections of each, speech sound 
data sequence that become a switched object with each other 
are recorded adjacent to each other within a recorded region 
and thereby the consumption power can be effectively saved due 
to less frequency of the shifting of the read-out head in a 
portable reproduction device having a reproduction and driving 
mechanism such as a CD player. 

[0014] Here, according to the method for reproducing the speech 
sound data recorded to the above-described speech sound data 
recording medium, the reading operation of the data recorded 
to the speech sound data record and the reproduction operation 
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of the data that has been read are carried out simultaneously. 
That is to say, the reproduction unit data sequence including 
data sections that become the next reproduction objects are 
read to a memory, or the like, according to the data reading 
operation and during this time, the data sections belonging 
to the speech sound data sequences that have been indicated 
in advance from among the first and second speech sound data 
sequences are reproduced from the reproduction unit data 
sequences that have already been read into a memory, or the 
like. 

[0015] In addition, the sections forming the above-described 
first speech sound data sequence may be divided according to 
the timing provided, for example, at pause intervals of 
pronunciation. In this case, the respective sections forming 
the first speech sound- data sequence become speech sound data 
of variable lengths and the respective sections of the 
above-described second speech sound data sequence are divided 
so as to correspond to the respective sections of the first 
speech sound data sequence. 

[0016] In the case where the above-described first and second 
speech sound data sequences are divided at pause intervals of 
pronunciation, however, it can easily be imagined that there 
is a possibility that data length of the respective sections 
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varies to a significant extent. A case wherein speech sound 
data of a comparatively long section is reproduced subsequent 
to speech sound data of a comparatively short section may occur 
quite frequently. As described above, data for reproduction - 
is read into a memory from a medium where speech sound data 
has been recorded, and after that, this read-in data is 
reproduced in a speech sound reproduction device such as a CD 
player according to the reproduction of speech sound data 
recorded to a speech sound data recording medium of this 
invention; and therefore, -reproduction operation of data that 
has already been read into a memory or the like and read-in 
operation of data that is to be reproduced next are carried 
out at the same time. Accordingly, in the case wherein speech 
sound data of a comparatively long section is reproduced 
subsequent to speech sound data of a comparatively short 
section, the reproduction operation of the comparatively short 
section and the read-in operation of the comparatively long 
section are carried out at the same time. In this case, a 
situation where reproduction operation has been completed 
while read-in operation has not yet been completed may occur. 
In such a situation, sequential reproduction of speech sound 
cannot be implemented (occurrences of sound cutting out) . 
[0017] Thus, it is preferable to divide the above-described 
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first speech sound data sequence into a plurality of divided 
units (first divided units) at-pause intervals of pronunciation, 
and to divide each of these first divided units further into 
a plurality of speech sound units (first speech sound units) 
as units necessary for speech sound reproduction. In this case, 
each of the first speech sound units corresponds to a section 
that is one unit of speech sound reproduction belonging to the 
above-described first speech sound data sequence. On the 
other hand, the above-described second speech sound data 
sequence is also divided into a plurality of divided units 
(second divided units) , each of which is equivalent to a first 
divided unit that forms the above-described first speech sound 
data sequence, and in addition, each of these second divided 
units is divided into a plurality of speech sound units (second 
speech sound units) as units necessary for speech sound 
reproduction. Here, the numbers of sections respectively 
forming the first divided units and the second divided units, 
which are equivalent to each other, need to. be the same number 
in order to make the switching reproduction between the first 
and second speech sound data sequences possible. The number 
of speech sound units forming each section can be set for each 
divided unit, and therefore, the difference in the data length 
of the speech sound unit between divided units can be reduced 
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even in the case wherein speech sound data of a comparatively 
long divided unit is reproduced subsequent to speech sound data 
of a comparatively short divided unit. In other words, speech 
sound units forming each divided. unit are used as units of 
speech sound reproduction and thereby, the difference in the 
data length of the speech sound unit between the divided units 
in the first and second speech sound data sequences, that is 
to say, the difference between the period of time for reading 
in data and the period of time for reproducing data, can be 
reduced so that a sequential speech sound reproduction without 
sound cutting out becomes possible. 

[0018] Furthermore, sections that become switched objects with 
each other are arranged adjacent to each other in a speech sound 
recording medium according to this invention, and therefore, 
it is possible to omit the third region for recording data which 
makes recorded positions of the sections that are switched 
objects correspond to each other in a speech sound data 
recording medium, as disclosed in the above-described Japanese 
patent 2581700. 

[0019] The first embodiment that allows for the omission of 
the above-described third region, for example, is 
characterized in that sections (units for speech sound 
reproduction) that belong to each of the above-described 
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reproduction unit data sequences are data sections with varying 
lengths. That is to say, the first embodiment is characterized 
in that section codes are placed on borders between data 
sections with varying lengths that belong to the above- 
described first speech sound data sequence and data sections 
with varying lengths that belong to the above-described second 
speech sound data sequences, pairing up with the sections with 
varying lengths that belong to the first speech sound data 
sequence in each of the recorded regions in the speech sound 

( 

recording medium, where the above-described reproduction unit . 
data sequences have been recorded. . . 

[0020] Different section reproducing operations are carried 
out for the sequential reproduction of the above-described 
first speech sound data sequence and the sequential 
reproduction of the above-described second speech sound in 
accordance with the method for reproducing speech sound data 
recorded to a speech sound recording medium according to the 
first embodiment as described above. 

[0021] That is to say, a section reproduction operation 
reproduces data sections (data pieces with varying lengths) 
that belong to the first speech sound data sequence starting 
from the leading address of the reproduction unit data sequence, 
which is the object of speech sound reproduction, to an address 
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on which a section code is placed, and this is repeated while 
sequentially specifying the reproduction unit data sequence 
that is to be an object of speech sound reproduction, based 
on an address table for managing the leading address data of 
each of the reproduction unit data sequences in sequential 
reproduction of the first speech sound data sequence. On the 
other hand, the reading of data sections that belong to the 
first speech sound data sequence recorded to the addresses 
starting from the leading address of the reproduction unit data 
sequence, which is the object of speech sound reproduction, 
to the address of the above-described section code is skipped 
during the sequential reproduction of the above-described 
second speech sound data sequence, and the section reproduction 
operation reproduces the data sections that belong to the 
second speech sound data sequence, starting from the address 
of the above-described section code to the leading address of 
the reproduction unit data sequence that is to be the object 
of the next speech sound reproduction, and this is repeated 
while sequentially specifying the reproduction unit data 
sequences that are to become the objects of the speech sound 
reproduction based on the above-described address table. 
[0022] Here, in the above-described reproduction method, 
whenever the speech sound reproduction of each section that 
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belongs to the second speech sound data sequence is carried 
out, the reading of the adjacent data section that belongs to 
the first speech sound data sequence is skipped. This speech 
sound data recording medium, according to the first embodiment, 
may have a configuration wherein address data indicating the 
leading address for recording data sections which belong to 
the second speech data sequence that forms a reproduction unit 
data sequence, of which the sound speech is to be sequentially 
reproduced after the data sections that belong to the 
above-described second speech sound data sequence is placed 
in each of the recorded regions in the above-described speech 
sound recording medium, where the above-described 
reproduction unit data sequences have been recorded. 
[0023] As described above, address data of the data sections 
that belong to the second data sequence included in the 
reproduction unit data sequence, of which the sound speech is 
to be sequentially reproduced after the data sections that 
belong to the second speech sound data sequence is provided, 
whereby the section reproduction operation reproduces the data 
sections that belong to the second speech sound data sequence 
starting from the leading address indicated by address data 
that is included in the reproduction unit data sequence which 
has previously been the object of the speech sound reproduction 
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in the sequential reproduction of the second speech sound data 
sequence; and this is repeated while sequentially specifying 
the leading address of the data sections that belong to the 
second speech sound data sequence, of which the speech sound 
is sequentially reproduced, based on the address data in the 
reproduction unit data sequence including the speech sound data 
during the reproduction. Accordingly, it is not necessary to 
read in the data sections that belong to the first speech sound 
data sequence included in the reproduction unit data sequence 
which is the object of speech sound reproduction (it is not 
necessary to detect a section code) , and therefore, the cutting 
out of speech sounds during reproduction can be avoided as much 
as possible. 

[0024] Here, switching reproduction from the above-described 
first speech sound data sequence to the above-described second 
speech sound data sequence during the reproduction of the first 
speech sound data sequence is first carried out according to 
the timing of the generation of the switching command, based 
on the above-described address table by specifying the sections 
that belong to the first speech sound data sequence which has 
become the object of this switching command, and the 
reproduction unit data sequence including the data sections 
that belong to the first speech sound data in accordance with 
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a method for reproducing speech sound data recorded to the 
speech sound data recording medium, according to the first 
embodiment, irrelevant of whether or not address data is 
included in each reproduction unit data. sequence. 
Subsequently, the reading of the data sections that belong to 
the first speech sound data sequence, specified by the start 
of the leading address of the specified reproduction unit data 
sequence to the section code included in this reproduction unit 
data sequence, is skipped so that the data sections that belong 
to the second speech sound data sequence following the section 
code included in this specified reproduction unit data sequence 
are reproduced. 

[0025] In contrast to the above, the reproduction unit data 
sequence that is to be the switched object can first be 
specified according to the timing of the generation of the 
switching command to the first speech sound data sequence that 
has been generated during the reproduction of the second speech 
sound data sequence, and therefore, the switching reproduction 
from the second speech sound data sequence to the first speech 
sound data sequence is carried out by acquiring the leading 
address of this specified reproduction unit data sequence from 
the above-described address table, and by reproducing, as the 
switched object, the data sections that belong to the first 
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speech sound data sequence recorded from the leading position 
of this specified reproduction unit data sequence. 
[0026] Next, the second embodiment that allows for the omission 
of the above-described third region is characterized in that 
the data sections that belong to the above-described first 
speech sound data sequence is the data of a fixed length wherein 
the original speech sound is separated by constant periods of 
time, and at the same time, the data sections that belong to 
the above-described second speech sound data sequence pairing 
up with the respective sections belonging to the first speech 
sound data sequence is data of a fixed length that has been 
edited to have a reproduction period which is a predetermined 
time longer than that of the data sections belonging to the 
first speech sound data. Accordingly, in each of the recorded 
regions in the speech* sound recording medium wherein the 
above-described reproduction unit data sequences are recorded, 
the data sections that belong to the above-described first 
speech sound data sequence are recorded to a first storage area 
of a fixed length with the same size as the data sections that 
belong to the first speech sound data sequence, and at the same 
time, the data sections that belong to the above-described 
second speech sound data sequence pairing up with the sections 
belonging to the first speech sound data sequence are recorded 
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to a second storage area of a fixed length with the same size 
as the data sections that belong to the second speech sound 
data sequence, which is a storage area subsequent to the 
above-described first storage area of a fixed length. 
[0027] In accordance with a method for reproducing speech sound 
data recorded to a speech sound data recording medium according 
to the second embodiment as described above, sequential 
reproduction of the above-described first speech sound data 
sequence is carried out by repeating the section reproduction 
operation for reproducing the data sections that belong to the 
first speech sound data sequence recorded to the above- 
described first storage area of a fixed length within the 
recorded regions in the speech sound recording medium wherein 
the reproduction unit data sequences, which are the objects 
of speech sound reproduction, are recorded, while sequentially 
specifying the reproduction unit data sequence that is to be 
the object of speech sound reproduction based on the address 

table for managing the leading address data of each of the 

1 

reproduction unit data sequences. On the other hand, 
sequential reproduction of the above-described second speech 
sound data sequence is carried out by repeating the section 
reproduction operation for reproducing the data sections that 
belong to the second speech sound data sequence recorded to 
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the above-described second storage area of a fixed length in 
the recorded region in the speech sound recording medium where 
the reproduction unit data sequences, which are objects of 
speech sound reproduction, are recorded, while sequentially 
specifying the second storage area of a fixed length, of which 
the leading address is calculated based on the leading address 
of the reproduction unit data sequence that is to be an object 
of speech sound reproduction acquired from the above-described 
address table and the data length of the sections that belong 
to the above-described first sound data sequence (which agrees 
with the maximum data length that can be stored in the first 
storage area of a fixed length) . 

[0028] Furthermore, in the ^third embodiment wherein the 
omission of the above-described third region is possible, the 
data sections that belong to the above-described first speech 
sound data sequence and the above-described second speech sound 
data sequence, are data sections with varying lengths. Thus, 
in each of the recorded regions in the speech sound recording 
medium,' where each of the above-described reproduction unit 
data sequences is recorded, the data sections with varying 
lengths that belong to the above-described first speech sound 
data sequence are recorded from the leading position of the 
first storage area of a fixed length that has been secured in 
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advance, and at the same time the data sections with varying 
lengths that belong to the above-described second speech sound 
data sequence, pairing up with the data sections with varying 
lengths that belong to the first speech sound data sequence, 
are recorded from the leading position in the second storage 
area of a fixed length that has been secured in advance. At 
this time, the completion code is placed in the completion 
position of the data sections with varying lengths that belong 
to the above-described first speech sound data sequence that 
have been recorded to the above-described first storage area 
of a fixed length, and at the same time the completion code 
is placed in the completion position of the data sections with 
varying lengths that belong to the above-described second 
speech sound data sequence that have been recorded to the 
above-described second storage area of a. fixed length. 
[002 9] In accordance with a method for reproducing speech sound 
data that has been recorded to a speech sound data recording 
medium according to this third embodiment, the sequential 
reproduction of the above-described first speech sound data 
sequence is carried out by repeating the section reproduction 
operation for reproducing the data sections that belong to the 
first speech sound data ' sequence, ranging from the leading 
address in the above-described first storage area of a fixed 
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length to the address of the above-described completion code 
that is placed in the first storage area of a fixed length within 
the recorded regions in the above-described speech sound 
recording medium for recording reproduction unit data 
sequences which are objects of speech sound reproduction, while 
sequentially specifying reproduction unit data sequences that 
are to become objects of speech sound reproduction based on 
the address table for managing the leading address data of each 
of the reproduction unit data sequences. On the other hand, 
the sequential reproduction of the above-described second 
speech sound data sequence is carried out by repeating the 
section reproduction operation for reproducing the data 
sections that belong to the second speech sound data sequence, 
ranging from the leading address in the above-described second 
storage area of a fixed length to the address of the 
above-described completion code that is placed in the second 
storage area of a fixed length within the recorded regions in 
the above-described speech sound recording medium for 
recording reproduction unit data sequences which are objects 
of speech sound reproduction, while sequentially specifying 
a second storage area of a fixed length, of which the leading 
address is calculated based on the leading address of the 
reproduction unit data sequence that is to become the object 
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of the speech sound reproduction, acquired from the above- 
described address table and the maximum data length that can 
be stored in the above-described first storage area of a fixed 
length. 

[0030] Here, in, either case of the second or the third 
embodiment, the switching reproduction from the first speech 
sound data sequence to the second speech sound data sequence 
is carried out so that first, the sections that belong to the 
first speech sound data sequence which has become an object 
of the switching command and the reproduction unit data 
sequence that includes the data sections belonging to the first 
speech sound data sequence are specified according to the 
timing of the generation of the switching that has occurred 
during the reproduction of the above-described first speech 
sound data sequence, based on the above-described address table . 
Subsequently, the leading address of the second storage area 
of a fixed length that forms a portion of the recorded regions 
in the above-described speech sound data recording medium for 
recording the specified reproduction unit data sequence is 
calculated from the leading address of the specified 
reproduction unit data sequence and. the maximum data length 
that can be stored by the above-described first storage area 
of a fixed length and then, the data sections that belong to 
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the second speech sound data sequence pairing up with the data 
sections that belong to the first speech sound data specified 
from this calculated leading address are reproduced, and 
thereby the switching reproduction from the first speech sound 
data sequence to the second speech sound data sequence is 
carried out. Here, the switching reproduction from the second 
speech sound data sequence to the first speech sound data 
sequence is carried out in the same manner as the switching 
reproduction operation in the above-described first 
embodiment . 

[0031] Here, in this specification, each of the recorded 
regions in the speech sound data recording medium indicates 
one region from among the effective regions that allow for data 
recording in the speech sound recording medium for recording 
individual reproduction unit data sequences, and indicates a 
region that is secured so as to be continued to the next regions, 
in order to prevent the occurrence of the shift of the read-out 
head between tracks. 
[0032] 

[Preferred Embodiments] In the following, a speech sound. data 
recording medium and a method for reproducing speech sound data 
according to the embodiments of this invention are described 
with reference to Fig. 1 through Fig. 14. Here, the same 
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symbols are attached to the same elements and to the same parts 
in the figures and, therefore, overlapping description is 
omitted. 

[0033] First, a typical structure of a speech sound data 
sequence that is to be recorded to a speech sound data recording 
medium according to this invention is described with reference 
to Fig. 1. 

[0034] Data recorded to the speech sound data recording medium 
according to this invention is a speech sound data sequence 
formed of more than one sentence, each having a different length, 
such as conversations of the performers in a film, everyday 
situation conversations and the like, where situations having 
periods of silence can occur at random, such as situations where 
no-speech sound is reproduced, and where only noise or only 
music (BGM) is reproduced. That is to say, a speech sound data 
sequence that corresponds to one or more sentences formed of 
more than one word sequences to be reproduced and outputted 
by a predetermined speech sound reproducing means is recorded 
to the speech sound data recording medium essentially in a 
manner where the speech sound data sequence is divided into 
sections (hereinafter referred to as segments) with varying 
lengths, which are pieces of speech sound data, at 
pronunciation pause intervals or in a manner where the speech 
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sound data sequence is separated into segments of a fixed length 
corresponding to the original speech sound divided into 
constant periods of time. 

[0035] In general, one sentence is pronounced in approximately 
3 seconds in English conversation by native English speakers, 
and, therefore, it is appropriate to form segments 621, 622 
and 7 99 with varying lengths that form the speech sound data 
sequence as shown in Figs . 1 (a) , 1 (b) and 1 (d) by setting pauses 
of pronunciation in each of the sentences so as to determine 
segments that form the speech sound data sequence to be recorded. 
Here, as shown in Fig. 1(c), an extremely short sentence may 
be included in the sentences during a conversation and such 
a sentence also forms one segment 701. On the other hand, as 
shown in Fig. 1 (e) , in the case of an extremely long sentence,, 
pauses of pronunciation are placed in front of conjunctions, 
relative pronouns and the like, and, therefore, it is 
appropriate for a sentence as shown in Fig. 1(e) to be formed 
of two continuous segments 801 and 802. Accordingly, in the 
case where the speech sound data sequence is formed of segments 
with varying lengths, it is preferable for the segments of a 
speech sound data sequence to be recorded as recording units 
of speech sound data that have been. divided based on sections 
of pronunciation (positions for taking a breath) or some 



-41- 




linguistic (grammatical) sections. 

[0036] Here, at least two types of speech sound data sequences 
having the same content, a first speech sound data sequence 
pronounced at a natural speed and a second speech sound data 
sequence pronounced clearly and slowly, are recorded to the 
speech sound data recording medium according to this invention . 
In addition, an additional speech sound data sequence, for 
example, explanation speech sound or text data in the case where 
the above-described speech sound data sequences are speech 
sound data of English conversation, may be recorded in 
association with the above-described speech sound data 
sequences. Furthermore, although the segments forming the 
speech sound data sequences become data sections with varying 
lengths when the above-described speech sound data sequences 
are divided in the above-described manner, the first speech 
sound data sequence may be formed of data segments of fixed 
lengths, wherein the original speech sound is separated into 
constant periods of time and the second speech sound data 
sequence may be formed of segments of a fixed length, that have 
been edited to have the reproduction periods a predetermined 
number of times longer than that of the segments of the first 
speech sound data sequence. 

[0037] Fig. 2 shows the structures of the above-described first 
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speech sound data sequence A and second speech sound data 
sequence B which have respectively been divided into segments 
with varying lengths from among the speech sound data sequences 
to be recorded to the speech sound recording medium according 
to this invention. 

[0038] The above-described first speech sound data sequence 
A is made up of English speech sound data spoken at a natural 
speed by a native speaker, and this speech sound data sequence 
is divided into a plurality of segments 621a and 622a with 
varying lengths at pronunciation pauses (segments naturally 
generated for taking a breath at the end of sentences or during 
sentences, or grammatical segments) as described above. The 
above-described second speech sound data sequence B has 
equivalent contents as first speech sound data sequence A, and 
is made up of different speech sound data such as English speech 
sound data spoken at a slow speed by separating the data word 
by word. Here, this second speech sound data sequence B is 
also formed of a plurality of segments 621b and 622b with 
varying lengths. 

[0039] What is important here is that the above-described first 
and second speech sound data sequences A and B are respectively 
separated into pluralities of segments 621a, 622a, 621b and 
622b with varying lengths, with the contents of the segments 
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corresponding to each other. In the case where, for example, 
the t'th segment (the 621st segment in Fig. 1(a)) of first 
speech sound data sequence A is ''It' S not much o£ a problem . " 
spoken by a native speaker, the t'th segment of second speech 
sound data sequence B becomes ''iL Is not much oL a problem. " 
spoken by separating the data word by word. Here, having the 
contents corresponding to second speech sound data sequence 
B and being made up with different speech sound data indicate 
the same linguistic meaning with different pronunciation. 
[0040] The speech sound data recording medium according to this 
invention is a speech sound data recording medium to which at 
least two types of speech sound data sequences, the first and 
second speech sound data sequences, corresponding to one or 
more sentences formed of pluralities of word sequences have 
been recorded for reproduction and output by a predetermined 
speech sound reproduction means, such as a portable 
reproduction device, and has a structure that allows for the 
switching reproduction between these speech sound data 
sequences. Therefore, the above-described first speech sound 
data sequence A is a speech sound data sequence separated into 
segments of the divided speech sound data so that the speech 
sound data that has been divided according to a predetermined 
timing is used as units (also units of the switching 
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reproduction) of speech sound reproduction while the 
above-described second speech sound data sequence B is a speech 
sound data sequence having contents equivalent to the first 
speech sound data sequence and being formed of slowly 
pronounced speech, and this speech sound data sequence is 
separated into speech sound data sections having contents 
equivalent to speech sound data segments of the first speech 
sound data sequence. 

[0041] More than one reproduction unit data sequence, each 
being formed of at least one segment from among the segments 
forming the above-described first speech sound data sequence 
A and the segment of the above-described second speech sound 
data sequence B, pairing up with the segment of the first speech 
sound data sequence A so that the segments become the objects 
to be switched with each. other in pairs, are aligned adjacent 
to each other in the order of speech sound reproduction in the 
speech sound recording medium according to this invention. 
Furthermore, a segment of the above-described first speech 
sound data sequence A and the segment of the second speech sound 
data sequence B pairing up with the segment of the first speech 
sound data sequence A are sequentially placed in each of the 
recorded regions of the speech sound recording medium to which 
the reproduction unit data sequences have been recorded. Here, 
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the order of the alignment of the segment of the first speech 
sound data sequence and the segment of the second speech sound 
data sequence may be reversed. In addition, an address table 
respectively indicating the leading addresses of the 
above-described reproduction unit data sequences has been 
recorded to the speech sound data recording medium in advance. 
[0042] Next, the structure of a reproduction device for speech 
sound data recorded to the speech sound data recording medium 
according to this invention, in particular, the structure of 
a portable reproduction device, is described with reference 
to Fig. 3 through Fig. 5. 

[0043] Fig. 3 is a view showing the external appearance of a 
portable reproduction device for reproducing speech sound data 
recorded to the speech sound data recording medium according 
to this invention, and Fig. 4 is a view showing in detail, the 
external appearance of an operation part of the portable 
reproduction device shown in Fig. 3. 

[0044] As shown in Fig. 3, the portable reproduction device 
is provided with a portable reproduction part 10 for 
reproducing data such as speech sound recorded to an external 
recording medium dedicated to reproduction, such as a CD-ROM, 
and an operation part 20 for commanding reproduction control 
of portable reproduction part 10 remotely in real time, which 
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is electrically connected to portable reproduction part 10 via 
a cord 20. In addition, in the reproduction device, speech 
sound reproduced by portable reproduction part 10 is outputted 
to an earphone 40 via cords 30 and 31 so that the learner can 
listen to the reproduced sound while carrying around the 
reproduction part. Here, earphone 40 may be a cordless 
earphone utilizing an infrared port. 

[0045] Operation part 20 is provided with input means (a 
plurality of buttons) and output means (liquid crystal display) 
so as to remotely control reproduction part 10 for reproducing 
speech sound for study that has been recorded to an external 
recording medium in the learner's hand. 

[0046] As shown in Fig. 4, operation part 20 is. provided, as 
the above-described input means, with a button 21 for 
controlling the volume of the reproduced speech sound outputted 
from earphone 40, a selection button 22 for indicating the 
selection of the reproduced speech sound data, a repeat button 
23 for commanding the repetition of the specified speech sound 
reproduction, operation buttons 24 and 25 for listening to the 
already reproduced speech sound again, and for skipping speech 
sound to be reproduced, a stop button 26 for transmitting an 
interruption signal to reproduction part 10 in order to stop 
the reproduction operation, and a power supply button 27. In 
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addition, a flat panel 28, such as a liquid crystal display, 
is provided as the above-described output means wherein speech 
sound during the reproduction or the explanation thereof is 
displayed in text (visual data) on flat panel 28 and a 
sequential number 280 of the recorded speech sound data, an 
ID number 281 for specifying the external recording medium that 
has been set and the like are displayed. Here, functions for 
selecting types of speech sound data reproduced by the portable 
reproduction device such that the first speech sound data 
sequence at a natural speed, the second speech sound data 
sequence that has been clearly pronounced, the explanation 
speech sound in Japanese and the like, are allocated to the 
above-described buttons 22 to 26. 

[0047] Concretely, the above-described portable reproduction 
device has a structure appropriate for continuous and 
irregularly repeated study, primarily using speech sound and 
in the following, a device designed for a computer built-in 
portable CD player for the study. of a foreign language, is 
described as such reproduction device. 

[0048] Fig. 5 is a block diagram showing the structure of the 
above-described portable reproduction device. 
[0049] As shown in Fig. 5, reproduction part 10 of the portable 
reproduction device is provided with a CD drive 180 for reading 
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out desired speech sound data (segments) from CD-ROM 1, which 
is the external recording medium that has been set. In 
addition, reproduction part 10 Is provided with: a CPU 100 
(control part) for controlling the entire device; .a ROM 110 
for storing a program that is run in this CPU 100; a RAM 120 
which is a recording means for developing and storing TOC (table 
of contents corresponding to an address table for indicating 
the leading addresses of the reproduction unit data sequences) 
data of CD-ROM 1 and is also a buffer of speech sound data that 
is read out from CD-ROM. 1; a handset interface (hereinafter 
referred to as disk I/F) 130 for transmitting/receiving data 
to/from operation part 20 and CPU 100; a D/A converter 140 for 
converting digital data of speech sound that has been read out 
from CD drive 180 to analog speech sound data; an amplification 
circuit 141 (hereinafter referred to as AMP) for amplifying 
analog speech sound data that has been outputted from this D/A 
converter 140 and for outputting the amplified data to earphone 
40; an output port 142 for outputting analog speech sound data 
from AMP 141 to an external speaker or the like; a power supply 
circuit 150; a power supply port 151 for providing a direct 
current voltage. from an external power supply; and a disk 
interface 170 (hereinafter referred to as disk I/F) for 
outputting a control signal from CPU 100 to CD drive 180 and 
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for outputting speech sound data from CD drive 180 to D/A 
converter 140. 

[0050] Here, it is not necessary to store the program that is* 
run by CPU 100 in ROM 110, but rather a program that has been 
recorded to CD-ROM 1 in advance may be loaded to RAM 120 at 
the point in time when CD-ROM 1 is mounted in the embodiment. 
In addition, address data of the reproduction unit data 
sequences in CD-ROM 1, when it has actually been set, is stored 
in the above-described RAM 120. 

[0051] The above-described CD drive 180 is provided with at 
least a motor 181 for rotating CD-ROM 1, a read-out head 183 
and a shift mechanism 182 for shifting this read-out head 183 
in the radial direction of CD-ROM 1 . 

[0052] On the other hand, operation part 20 is electrically 
connected to reproduction part 10 through cord 30 and is 
equipped with a structure for commanding the reproduction 
control in reproduction part 10, remotely, in real time. 
Concretely, operation part 20 is provided with an input means 
200 (a group of buttons) for conveying the operation contents 
as a control signal by a learner, or the like, to CPU 100 via 
handset I/F 130, and an output means that includes. display part 
210 for displaying data from CPU 100 on flat panel 28 (see Fig. 
4) . Furthermore, earphone 40 is connected to this operation 



■50- 




part 20 via cord 31 so that analog speech sound data that has 
been amplified by AMP 142 is outputted from earphone 40 in the 
configuration. 

[0053] In particular, as shown in Fig. 4, input means 200 of 
the above-described operation part 20 is provided with input 
buttons, of which there is a plurality of types, for carrying 
out a reproduction command of each of the speech sound data 
sequences within CD-ROM 1. On the other hand, display part 
210 of the above-described operation part 20 displays on flat 
display 28 at least a piece of data 280, or the like, for 
specifying speech sound data that is being reproduced in 
reproduction part 10. " 

[0054] First speech sound data sequence A and the second speech 
sound data sequence that can be reproduced by a reproduction 
device provided with the above-described structure may be data 
sections with varying lengths divided, for example, at 
pronunciation pause intervals . 

[0055] Fig. 6(a) shows basic data structures of first speech 
sound data sequence A formed of segments a^, b^, and d^ with 
varying lengths and second speech sound data sequence B formed 
of segments aj, b2, and d2 with varying lengths. In addition, 
as shown in Fig. 6(b), reproduction unit data sequences AlO, 
BIO, CIO and DIO, wherein segments of the above-described first 
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and second speech sound data sequences A and B that become the 
objects to be switched with each other are paired up with each 
other, are placed sequentially in the order of reproduction 
in the speech sound data recording medium according. to this 
invention. 

[0056] In the case wherein speech sound of data sequences that 
have been indicated in advance is reproduced from the speech 
sound data recording medium, to which reproduction unit data 
sequences AID, BIO, CIO and DIO having the above-described 
structure are recorded, the read-in operation of the data 
recorded to the speech sound data record is carried out 
simultaneously as the reproduction operation of the data that 
has been read in. That is to say, a reproduction unit data 
sequence including data sections that become the next 
reproduction object is read into a memory, or the like, in the 
data read-in operation, while data sections belonging to the 
speech sound data sequence that have been indicated in advance 
from among the first and second speech sound data sequences 
are reproduced from the reproduction unit data sequence that 
has already been read into a memory or the like. The segments 
of the respective speech sound data sequences that become the 
objects to be switched with each other such as (a^ and , (b^ 
and bj) , (Ci and Cj) and (di and dg) are recorded adjacent to. 
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each other within the recorded region as described above, 
making the occurrence of a shift of the read-out head difficult 
in a portable reproduction device, such as a CD player, which 
has a reproduction and driving mechanism, and thereby power 
consumption can be effectively saved. 

[0057] Here, the above-described second speech sound data 
sequence B has the same contents as (equivalent to) the 
above-described first speech sound data sequence A and is a 
speech sound data sequence spoken slower than first speech 
sound data sequence A, consequently making the data lengths 
of the segments inevitably longer than the data lengths of the 
corresponding segments that belong to first speech sound data 
sequence A. Accordingly, the differences in the data length 
between the pairs of these segments with varying lengths that 
form reproduction unit data sequences AlO, BIO, CIO and DIO 
become greater than the differences in the data length between 
the segments in first speech sound data sequence A, or the 
differences in the data length between the segments in second 
speech sound data sequence B. 

[0058] In particular, in the case wherein speech sound data 
of a comparatively long segment is reproduced subsequent to 
speech sound data of a comparatively short segment, the speech 
sound reproduction operation of this comparatively short 
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segment is carried out simultaneously as the read-in operation 
of the comparatively long segment, leading to the occurrence 
of a situation wherein the read-in operation of the data to 
be reproduced next has not been yet completed even when the 
speech sound reproduction operation is already completed. In 
such a situation, reproduction of continuous speech sound 
cannot be implemented (occurrences of sound cutting out) . 
[0059] Fig. 7 is a diagram showing a situation wherein there 
is an occurrence of sound cutting out during the above- 
described speech sound reproduction operation. Here, it is 
presumed in this case that the data lengths of segments b^ and 
bg are significantly short in comparison with the data length 
of the subsequent segments c^ and Cg in each of the first and 
second speech sound data sequences A and B. In this case, the 
difference between the data length of reproduction unit dara 
sequence BIO, formed of the pair of segments b^ and bg, and the 
data length of reproduction unit data sequence CIO that is to 
be subsequently read into a memory, or the like, is far greater. 
It is also presumed that the operator has indicated the first 
speech sound data sequence as the reproduction object in 
advance . 

[0060] In general, in the case wherein one piece of speech sound 
data is reproduced there is a tendency for the period of time 
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required for reproduction to become longer than the period of 
time required for reading in. In the case where the speech 
sound data being read in and the speech sound data being 
reproduced are different from each other, however, the 
difference between the data lengths of the speech sound data 
may in some cases cause the occurrences of sound cutting out. 
That is to say, as shown in Fig. 7, segment a^ of first speech 
sound data sequence A that has been indicated in. advance from 
among the speech sound data sequences included in reproduction 
unit data sequence AlO is reproduced after the leading 
reproduction unit sequence AlO has been read in. The next 
reproduction unit data sequence BIO is read in during the 
reproduction of this segment a^. The reading in of this 
reproduction unit data sequence BIO is completed during the 
reproduction of segment a^ and therefore the reproduction of 
the next segment b^ is carried out as soon as the speech sound 
reproduction of segment a^ is completed. However, in the case 
where the reading in of reproduction unit data sequence CIO 
is carried out during the speech sound reproduction of this 
segment b^, a situation occurs where the reading in of 
reproduction unit data sequence CIO has not been yet completed 
even when the speech sound reproduction of segment b^ is already 
completed due to the data length of segment b^ being 
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significantly short (occurrences of the sound cutting out) . 
[0061] Therefore, it is preferable for the above-described 
first speech sound data sequence A to be divided into a 
plurality of segments ai to d^ (divided units) at pronunciation 
pause intervals and at the same time for each of these segments 
ai to bi to be divided further into a plurality of sub-segments, 
a^.i to ai_3 and bi_i to b^.g (speech sound unit) which are units 
of speech sound reproduction. Fig. 8(a) shows the structures 
of first and second speech sound data sequences A and B, each 
of which is formed of a plurality of sub-segments. First 
speech sound data sequence A has a structure where segment a^ 
is divided into three sub-segments a^.^ to a^^g, segment b^ is 
divided into two sub-segments bi_i and b^.j/ segment c^ is 

divided into five sub-segments c^.i to Ci_5 so that the 
differences in the data length between the sub-segmenrs, which 
are units of the speech sound reproduction, are reduced. On 
the other hand, second speech sound data sequence B also has 
a structure where segment ag is divided into three sub-segments 
a2_i to a2-3, segment bj is divided into two sub-segments bj^i and 
b2_2f and segment C2 is divided into five sub-segments C2-1 to 
C2_5 so that the differences in the data length between the 
sub-segments, which are units of the speech sound reproduction, 
are reduced. Here, it is necessary for the numbers of the 
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divisions of the sub-segments to agree with each other between 
the corresponding segments in order to prevent the shift of 
the switching objects between first and second speech sound 
data sequences A and B. In addition, the data lengths of the 
divided sub-segments must be set so that the period of time 
for reading in each of the reproduction unit data sequences 
is. shorter than the period of time for speech sound reproduction 
of each sub-segment. 

[0062] First and second speech sound data sequences A and B 
are formed of the same number of sub-segments having small 
differences in the data length as described above, and thereby 
reproduction unit data sequences A20 to A23, B21 to B22, and 
C21 to C25 which are sequentially recorded to the speech sound 
data medium are respectively formed of pairs of sub-segments 
that form the above-described first and second speech sound 
data sequences A and B as shown in Fig. 8 (b) . In this embodiment, 
the differences in the data length between the sub-segments 
in first speech sound data sequence A and the differences in 
the data length between the sub-segments in second speech sound 
data sequence B are both reduced and therefore the differences 
in the data length between the reproduction unit data sequences 
are also reduced. 

[0063] Accordingly, in the case wherein speech sound 
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reproduction is carried out based on the data recording medium 
where reproduction unit data sequences A21 to A23, B21 to B22 
and C21 to C25 having a structure as shown in Fig. 8(b) are 
placed in the order of reproduction, the read-in operation of 
the reproduction unit data sequence that includes sub-segments 
to be subsequently reproduced has already been completed at 
the point in time when the speech sound reproduction of the 
respective sub-segments has been completed even when the 
read-in operation of the respective reproduction unit data 
sequences and the reproduction operation of the indicated 
speech sound data sequence (the first speech sound data 
sequence is indicated in the example of Fig. 9) are carried 
out simultaneously as shown in Fig. 9 and therefore the 
occurrences of sound. cutting out during the reproduction as 
shown in Fig. 7 can be effectively prevented^ 
[0064] Furthermore, segments that become the objects to be 
switched with each other are placed adjacent to each other in 
the speech sound recording medium according to this invention 
and therefore it is possible to save the third region for 
recording the data for making the recorded positions of 
segments that become objects to be switched with each other 
correspond to each other as in the speech sound data recording 
medium disclosed in the above-described Japanese Patent 
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2581700. In the following, embodiments where the third region 
is omitted are described. Here, though in the following 
respective embodiments, the respective pieces of data of the 
first and second speech sound data sequences that become the 
objects to be switched with each other are described as segments 
that have been divided at pronunciation pause intervals as 
described above, it is also possible to form the respective 
reproduction unit data sequences where sub-segments that have 
been further divided as described above in order to prevent 
sound cutting out are objects to be switched with each other. 
[0065] (First Embodiment) The first embodiment of a speech 
sound data recording medium with a structure where the region 
for indicating the corresponding segments with their recorded 
positions are omitted, as well as a method for reproducing 
speech sound data that has been recorded to the speech sound 
data recording medium according to this first embodiment are 
described in the following. 

[0066] First, as shown in Fig. 10(a), a plurality of 
reproduction unit data sequences, each of which is a piece of 
data with varying length, is recorded to the speech sound data 
recording medium according to the first embodiment so that the 
reproduction unit data sequences are aligned adjacent to each 
other in the order of reproduction. Segments 621a, 622a and 



-59- 




623a with varying lengths of the above-described first speech 
sound data sequence A and segments 621b, 622b and 623b with 
varying lengths of second speech sound data sequence B that 
pair up with the segments with varying lengths of this first 
speech sound data sequence A are aligned in sequence in each 
of the recorded regions of the above-described speech sound 
data recording medium where the respective reproduction unit 
data sequences have been recorded. In addition, section codes 
50a, 50b and 50c are placed on the borders between segments 
621a, 622a and 623a of the above-described first speech sound 
data sequence A and segments 621b, 622b and 623b of the 
above-described second speech sound data sequence B in each 
of the recorded regions of the speech sound data recording 
medium where the respective reproduction unit data sequences 
have been recorded. 

[0067] Address data 60a, 60b and 60c for indicating the leading 
addresses of the segments of second data sequence B included 
in the reproduction unit data sequence, of which the speech 
sound is to be subsequently reproduced may be placed after the 
segments of the second speech sound data sequence that form 
the reproduction unit data sequence in each of the recorded 
regions of the speech sound data recording medium where the 
above-described respective reproduction unit data sequences 
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have been recorded. 

[0068] It is possible to record a data sequence such as a speech 
sound data sequence of Japanese explanation, a text data 
sequence, or the like, in addition to the above-described first 
and second speech sound data sequences A and B to the speech 
sound data recording medium. In this case, this speech sound 
recording medium may be separately provided with a region for 
recording data that indicates the relationship between the 
respective segments of the above-described first and second 
speech sound data sequences A and B and the other data sequences 
with the recorded positions of these respective data sequences 
in such a manner as in the speech sound data recording medium 
disclosed in Japanese Patent 2581700. In addition, a text data 
sequence or the like, may be placed after the segments of first 
and second speech sound data sequences A and B so as to form 
each of the reproduction unit data sequences together with the 
related pair of segments of first and second speech sound data 
sequences A and B. Concretely speaking, as shown in Fig. 10 (b) , 
in the case wherein a reproduction unit data sequence Al and 
a reproduction unit data sequence Bl are recorded adjacent to 
each other in the order of reproduction, text data sequences 
621-1 and 621-2 in association with segment 621a of first data 
sequence A and segment 621b of second speech sound data sequence 
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which are the objects to be switched with each other, in 
a recorded region of reproduction unit data sequence Al are 
placed after these segments 621a and 621b while text data 
sequences 622-1 and 622-2 in association with segment 622a of 
first data sequence A and segment 622b of second speech sound 
data sequence B, which are the objects to be switched with each 
other, in a recorded region of reproduction unit data sequence 
Bl are placed after these segments 622a and 622b and thereby , 
the recorded region for indicating the segments with the 
recorded positions between these text data sequences and the 
corresponding speech sound data sequences can be saved. 
[0069] A variety of methods for reproducing speech sound data 
recorded to the speech sound recording medium according to the 
above-described first embodiment are described below with 
reference to the flowcharts shown in Fig. 11 through Fig. 13. 
[0070] Fig. 11(a) is a flowchart showing the reproduction 
operation for sequentially reproducing first speech sound data 
sequence A from among the speech sound data sequences recorded 
to the speech sound recording medium according to the first 
embodiment- The leading address of reproduction unit data 
sequence Al, which is the object of speech sound reproduction, 
that is to say, the leading position of segment 621a 
(hereinafter each segment of first speech sound data sequence 
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A is referred to as first segment) of first speech sound data 
sequence A, is specified with reference to address table 500 
for managing the leading address data of each of the 
reproduction unit data sequences in the sequential 
reproduction operation of the above-described first speech 
sound data sequence A (Step STl) . Thus, the first segment is 
read out from this leading address (Step ST2) and the speech 
sound of the read-out first segment is reproduced until section 
code 50a has been detected (Step ST4) . When section code 50a 
is detected (Step ST3), the leading address (leading position 
of segment 622a) of reproduction unit data sequence Bl that 
is to subsequently become the object of speech sound 
reproduction is specified with reference to the above- 
described address table 500 and thus the above-described 
reproduction operation is repeated until a predetermined 
interruption command is provided. 

[0071] Next, Fig. 11(b) is a flowchart showing the reproduction 
operation for sequentially reproducing second speech sound 
data sequence B from among the speech sound data sequences that 
have been recorded to the speech sound recording medium 
according to the first embodiment. The leading address of 
reproduction unit data sequence Al which is the object of speech 
sound reproduction, that is to say, the leading position of 
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segment 621a (hereinafter each segment of second speech sound 
data sequence B is referred to as the second segment) of first 
speech sound data sequence A, is specified with reference to 
address table 500 for managing the leading address data of each 
of the reproduction unit data sequences according to the 
sequential reproduction operation of the above-described 
second speech sound data sequence B (Step ST5) . Subsequently, 
the readings of first segments are sequentially skipped 
starting from the leading address (Step ST6) and at the point 
in time when section code 50a is detected (Step ST7) second 
segment 621b is read in (Step ST8) while the speech sound of 
this second segment 621b is reproduced (Step STIO) . When 
second segment 621b is completed (Step ST9) the leading address 
(leading position of segment 622a) of reproduction unit data 
sequence Bl that is to be the next object of speech sound 
reproduction is specified with reference to address table 500 
again and thus the above-described reproduction operation is 
repeated until a predetermined interruption command is 
provided.. 

[0072] Here, according to the above-described reproduction 
method, whenever the speech sound of each segment (second 
segment) of second speech sound data sequence B is reproduced, 
the reading of the adjacent first segment is skipped. The 
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speech sound data recording medium according to this first 
embodiment may have a configuration where address data for 
indicating the leading address, to which the second segment 
forming a reproduction unit data sequence, of which the speech 
sound is to be subsequently reproduced has been recorded, is 
placed after the above-described second segment in each of the 
recorded regions of the speech sound recording medium where 
the above-described respective reproduction unit data 
sequences have been recorded. As described above, the address 
data of the second segment, of which the speech sound is to 
be subsequently reproduced after the second segment, of which 
the speech sound is being reproduced is included in the second 
speech sound data sequence and thereby in the sequential 
reproduction of the second speech sound data sequence, the 
section reproduction operation for reproducing the second 
segment from. the leading address indicated by the address data 
included in the reproduction unit data sequence which is, the 
previous object of the speech sound reproduction is repeated 
while sequentially specifying the leading address of the next 
second segment, of which the speech sound is to be sequentially 
reproduced based on the address data in the reproduction unit 
data sequence that includes the second segment during the 
reproduction. In this configuration, it is not necessary to 
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skip the reading of the first segment included in the 
reproduction unit data sequence which is the object of speech 
sound reproduction (it is not necessary to detect the section 
code) and therefore, speech sound cutting out during 
reproduction can be avoided as much as possible. 
[0073] Here, the switch in reproduction from first speech sound 
data sequence A to the above-described second speech sound data, 
sequence B during the reproduction of the above-described first 
speech sound data sequence A is -carried out as shown in the 
flowchart of Fig. 12 according to the method for reproducing 
speech sound data that has been recorded to the speech sound 
data recording medium according to this first embodiment 
irrelevant of whether or not address data is included in each 
of the reproduction unit data sequences. i 
[0074] That is to say, when a switching command (interruption 
command) from first speech sound data sequence A during 
reproduction to second speech sound data sequence B is 
generated, first segment 621a which has become the object of 
this switching command and reproduction unit data sequence Al 
that includes this first segment 621a are first specified 
according to the timing of the occurrence of this switching 
command, based on the above-described address table 500 (Step 
STll) - Here, the switching object is specified in such a 
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manner as disclosed in Japanese Unexamined Patent Publication 
No. Hei-5-224581 where the first segment included in the 
previous reproduction unit data sequence is determined to be 
the switching object in the case wherein the switching 
indication has occurred before time At has passed since the 
next speech sound data was reproduced and the first segment 
during reproduction at present is determined to be the 
switching object after time At has passed. In addition, as 
described in Japanese Patent 2983194, border position 
identifying data is added to each of the segments so that the 
first segment included in the previous reproduction unit data 
sequence is determined to be the switching object in the case 
wherein a switching command has occurred in the first half of 
the segments ranging from the start of the leading segment to 
this border position while the first segment during the 
reproduction at present is determined to be the switching 
object in the case where a switching command has occurred in 
the second half of the segments after this border position. 
Such an algorithm for specifying an object can be applied 'to 
an algorithm for specifying an object to be repeated in the 
case where a repeating reproduction indication has occurred 
in addition to the specification of a switching object. 
[0075] Thus, the leading address of reproduction unit data 
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sequence Al that has been specified by referring to address 
table 500 is acquired (Step ST12) and the reading of first 
segment 621 is skipped from the leading address of this 
specified reproduction unit data sequence Al to section code 
50a included in this reproduction unit data sequence Al (Step 
ST13) . When section code 50a is detected (Step ST14) second 
segment 621b following section code 50a included in this 
specified reproduction unit data sequence Al is read out (Step 
ST15) so that this second segment 621b is completed or the 
speech sound of second segment 621a, which has been 
sequentially read out until address data 60a indicating the 
leading address of second segment 622b to be subsequently 
reproduced, is reproduced (Step ST17) . When the completion 
of this second segment 621b or address data 60a indicating the 
leading address of second segment 622b to be sequentially 
reproduced is detected (Step ST16) the speech sound 
reproduction of the second segment is repeated again in 
accordance with the flowchart of Fig. 11(b). 
[0076] In contrast to this, the reproduction switching from 
second speech sound data sequence B during the reproduction 
to first speech sound data sequence A is carried out in 
accordance with the flowchart of Fig. 13. That is to say, 
reproduction unit data sequence Al, that is' to be the switching 
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object, is specified according to the timing of the occurrence 
of the switching command to first speech. sound data sequence 
A that has been generated during the reproduction of second 
speech sound data sequence B (Step ST18) . He.re, the algorithm 
for specifying this reproduction unit data sequence can be 
implemented in accordance with the algorithms described in 
Japanese Unexamined Patent Publication No . ' Hei-5-224581 and 
Japanese Patent 2983194. 

[0077] In the case wherein the switching object is specified 
to be first segment 621a in Step ST18, the leading address of 
this specified reproduction unit data sequence is acquired from 
the above-described address table 500 (Step ST19) and first 
segment 621a is sequentially read in until section code 50a 
is detected from the leading position of this specified 
reproduction unit data sequence Al (Step ST20) so that the 
speech sound of this read-in first segment 621a is reproduced 
(Step ST22) . When section code 50a is detected (Step ST21), 
the section reproduction operation of first segment 622a 
included in reproduction unit data sequence Bl that is to be 
subsequently reproduced is repeated in accordance with the 
flowchart of Fig. 11(a). 

[0078] (Second Embodiment) Fig. 14(a) is a diagram conceptually 
showing the configuration of the second embodiment of a speech 
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sound data recording medium having a structure where the region 
indicating the corresponding segments with the recorded 
positions thereof can be omitted. In points where 
reproduction unit data sequences A2, B2 and C2 are recorded 
to this recording medium so as to be adjacent to each other 
in the order of reproduction and each of the reproduction unit 
data sequences A2, B2 and C2 is at least formed so that the 
respective segments of first and second speech sound data 
sequences A and B pair up with each other, so as to become the 
switching objects to be switched with each other, the 
above-described second embodiment is the same as the 
above-described first embodiment. Here, in this second 
embodiment, each of the first segments 700a, 701a and 702a of 
the above-described first speech sound data sequence A is a 
piece of data of a fixed length (b bytes) acquired by separating 
the original speech sound by constant periods of time and at 
the same time each of the second segments 700b, 701b and 702b 
of the above-described second speech sound data sequence B 
pairing up with first segments 700a, 701a and 702a is 
characterized by being a piece of data of a fixed length (2b 
bytes) that has been edited so that the reproduction period 
of time becomes a predetermined number of times, for example, 
approximately two times, longer than'^that of first segment 700a, 
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701a or 702a. Accordingly, the above-described first segments 
700a, 701a and 702a are recorded to the first storage areas 
(b bytes) of fixed lengths with the same sizes as first segments 
700a, 701a and 702a and at the same time the above-described 
second segments 700b, 701b and 702b pairing up with first 
segments 700a, 701a and 702a are recorded to the second storage 
areas (2b bytes) of fixed lengths with the same sizes as second 
segments 700b, 701b and 702b which are the storage areas 
following the above-described first storage areas of fixed 
lengths in the respective recorded regions of the speech sound 
recording medium where the above-described reproduction unit 
data sequences A2, B2 and C2 have been recorded. 
[0079] According to a method for reproducing speech sound data 
that has been recorded to the speech sound data recording medium 
according to the second embodiment as described above, first 
the segment reproduction operation for reproducing first 
segment 700a, which has been recorded to the above-described 
first storage area of a fixed length from among the recorded 
regions of the speech sound recording medium for recording 
reproduction unit data sequence A2 that is the object of speech 
sound reproduction, is carried out in the sequential 
reproduction of the above-described first speech sound data 
sequence A. The following reproduction of first segment 701a 
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in reproduction unit data sequence B2 and the reproduction of 
first segment 702a in reproduction unit data sequence C2 are 
carried out while sequentially specifying the reproduction 
unit data sequence that is to be the object of speech sound 
reproduction based on the address table for managing the 
leading address data in the speech sound data recording medium 
to which the respective reproduction unit data sequences A2, 
B2 and C2 have been recorded in advance in sequence (see the 
flowchart of Fig. 11(a)). 

[0080] On the other hand, in the sequential reproduction of 
the above-described second speech sound data sequence first 
the section reproduction operation is carried out to reproduce 
second segment 700b that has been recorded to the above- 
described second storage area of a fixed length from among the 
recorded regions of the speech sound recording medium where 
reproduction unit data sequence A2 which is the obj ect of speech 
sound reproduction has been recorded. The leading address of 
this second segment 700b is calculated based on the leading 
address of reproduction unit data sequence A2 that is to be 
the object of speech sound reproduction and that is acquired 
from the above-described address table and based on the data 
length (b bytes) of the above-described first segment 700a. 
The following reproduction of second segment 701b in 



-72- 




reproduction unit data sequence B2 and the reproduction of 
second segment 702b in reproduction unit data sequence C2 are 
also carried out while calculating the. leading address of each 
of segments 701b and 702b from the leading address of the 
reproduction unit data sequence that is to be the object of 
speech sound reproduction and from the data length of the first 
segment that is included in the leading address based on the 
above-described address table. 

[0081] Here, in this second embodiment the recorded regions 
for recording reproduction unit data sequences A2, B2 and C2 
are all formed of storage areas of fixed lengths and therefore, 
the leading addresses of the reproduction unit data sequences 
that are to be the objects of speech sound reproduction can 
be sequentially acquired by adding the fixed length of each 
area to the present position of the read-out head. Therefore, 
speech sound reproduction can also be carried out in a 
configuration which does not have an address table like the 
above description. In addition, it is also possible to record 
speech sound of Japanese explanation, text data, and the like, 
in addition to first and second speech sound data sequences 
A and B in the speech sound data recording medium according 
to this second embodiment and at this time a variety of 
modifications in addition to' the modifications described 
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concerning the first embodiment can be implemented. 
[0082] Next, in the switch reproduction from first speech sound 
data sequence A to second speech sound data sequence first 
segment 700a, which has become the object of the switching 
command, and reproduction unit data sequence A2 that includes 
this first segment 700a are first specified according to the 
timing of the occurrence of this switching command that has 
been generated during the reproduction of the above-described 
first speech sound data sequence, based on the above-described 
address table. The algorithm for specifying this switching 
object and the algorithm for specifying an obj ect to be repeated 
are the same as in the case of the above-described first 
embodiment. Subsequently, the leading address of the second 
storage area of a fixed length that forms a portion of the 
recorded region in the speech sound data recording medium to 
which this specified reproduction unit data sequence A2 has 
been recorded is calculated from the leading address of the 
specified reproduction unit data sequence A2 and the data 
length of the above-described first segment 700a and second 
segment 700b pairing up with first segment 700a that is 
specified from this calculated leading address is reproduced, 
whereby the switching reproduction is acquired. Here, the 
switching reproduction from second speech sound data sequence 



-74- 




B to first speech sound data sequence A is the same as the 
switching reproduction operation in the above-described first 
embodiment. . 

[0083] (Third Embodiment) Fig. 14(b) is a diagram schematically 
showing the structure of the third embodiment pf a speech sound 
data recording medium having a structure wherein a region 
indicating the corresponding segments with the recorded 
positions thereof can be omitted. In this third embodiment, 
section data pieces of the above-described first speech sound 
data sequence A and of the second speech sound data sequence 
are both data pieces with varying lengths in the same manner 
as in the first embodiment. Here, in the recorded region on 
the speech sound recording medium for recording reproduction 
unit data sequences A3 and B3, respectively, where the segments 
that become the switching objects of the above-described first 
and second speech sound data sequences A and B to be switched 
with each other are paired up with each other, first segments 
800a and 801a with varying lengths of the above-described first 
speech sound data sequence A are recorded from the leading 
position of the first storage area (a bytes) of a fixed length 
that has been secured in advance and at the same time, second 
segments 800b and 801b with varying lengths of the above- 
described second speech sound data sequence B which pair up 
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with the above-described first segments 800a and 801a, 
respectively, are recorded from the leading position of the 
•second storage area (b bytes) of a fixed length that has been 
secured in advance. In addition, reproduction unit data 
sequence B3 recorded adjacent to reproduction unit data 
sequence A3 has first segment 801a and second segment 801b. 
paring up with this first segment 801a recorded to the first 
storage area of a- fixed length of a bytes and to the second 
storage area of a fixed length of b bytes, respectively, in 
the same manner as described above - 

[0084] Here, segments with varying lengths are recorded to a 
storage area of a fixed length according to this third 
embodiment and. therefore, completion codes 70a and 70b are 
placed at the completion positions of the above-described first 
segments 800a and 801a that have been recorded respectively 
to the first storage areas of fixed lengths of reproduction 
unit data sequences A3 and B3. In addition, completion codes 
80a and 80b are placed at the completion positions of the 
above-described second segments 800b and 801b that have been 
recorded respectively to the second storage areas of fixed 
lengths of reproduction unit data sequences A3 and B3. 
[0085] According to a method for reproducing speech sound data 
that has been recorded to the speech sound data recording medium 
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according to this third embodiment, first a section 
reproduction operation is carried out in the sequential 
reproduction of the above-described first speech sound data, 
sequence A so as to reproduce first segment 800a ranging from 
the leading address of the above-described first storage area 
of a fixed length to the address of the above-described 
completion code 70a that is placed in the first storage area 
of a fixed length from among the recorded regions in the speech 
sound recording medium to which reproduction unit data sequence 
A3 that is the object of speech sound reproduction has been 
recorded. The leading address (leading position of first 
segment 800a) of the first storage area of a fixed length is 
specified based on the address table for managing the leading 
address data of the respective reproduction unit data sequences 
A3 and B3. Furthermore, the reproduction operation of first 
segment 801a of reproduction unit data sequence B3 is also 
carried out as described above so that the section reproduction 
operation of the first segment of each of the reproduction unit 
data sequences which have been recorded adjacent to each other 
in sequence is repeated afterwards. 

[008 6] On the other hand, a segment reproduction operation is 
carried out in the sequential reproduction of the above- 
described second speech sound data sequence A so as to reproduce 
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second segment 800b ranging from the leading address of the 
above-described second storage area of a fixed length to the 
address of completion code 80a to which this second storage 
area of a fixed length has been recorded from among the recorded 
regions on the speech sound recording medium to which 
reproduction unit data sequence A3 that is the object of speech 
sound reproduction has been recorded. The leading address of 
this second storage area of a fixed length is calculated based 
on the leading address of reproduction unit data sequence A3 
acquired from the above-described address table and based on 
the maximum data length (a bytes) that can store the 
above^-described first storage area of a fixed length. 
Furthermore, the reproduction operation of first segment 801a 
of reproduction unit data sequence B3 is also carried out as 
described above so that the section reproduction operation of 
the second segment in each of the reproduction unit data 
sequences that have been recorded adjacent to each other in 
sequence is repeated afterwards. 

[0087] Here, the recorded regions for recording reproduction 
unit data sequences A3 and B3 are all formed of storage areas 
of fixed lengths according to this third embodiment and 
therefore, the leading address of the reproduction unit data 
sequence that is to become the object of speech sound 
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reproduction can be sequentially acquired by adding the fixed 
length of each area to the present position of the read-out 
head. Therefore, speech sound reproduction can be carried out 
even in a configuration that does not have an address table 
as described above. In addition, it is possible in the speech 
sound data recording medium according to this third embodiment 
to record speech sound of the Japanese explanation, text data 
and the like in addition to first and second speech sound data 
sequences A and B and, at this time, a variety of modifications 
in addition to the modifications described in the first 
embodiment can be implemented, 

[0088] Next, in the switching reproduction from first speech 
sound data sequence A to second speech sound data sequence B, 
first segment 800a, which has become the object of the switching 
command, and reproduction unit dat^a sequence A3 that includes 
this first segment 800a are specified according to the timing 
of the occurrence of the switching command that has been 
generated during the reproduction of the above-described f irst 
speech sound data sequence A, based on the above-described 
address table. The algorithm for specifying this switching 
object and the algorithm for specifying the object to be 
repeated are the same as in the case of the above-described 
first embodiment. Sequentially, the leading address of the 



-79- 




second storage area of a fixed length that forms a portion of 
the recorded region on the speech sound data recording medium 
to which the above-described specified reproduction unit data 
sequence A3 has been recorded is calculated from the leading 
address of the specified reproduction unit data sequence A3 
and from the maximum data length that can store the above- 
described first storage area of a fixed length and second 
segment 800b pairing up with first segment 800a that has been 
specified from this calculated leading address is reproduced, 
whereby the switching reproduction is achieved. Here, the 
switching reproduction from second speech sound data sequence 
B to first speech sound data sequence A is carried out in the 
same manner as the switching reproduction operation in the 
above-described first embodiment. 
[0089] 

[Effects of the Invention] As described above, sections of 
speech sound data sequences which become the switching objects 
to be switched with each other are placed adjacent to each other 
within the recorded region according to this invention and 
therefore shift of the read-out head becomes difficult to occur 
in a portable reproduction unit, such as a CD player, having 
a reproduction and driving mechanism so as to gain the effects 
of effectively saving power consumption. In addition, such 
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a configuration provides the effect where the region for 
recording data that at least allows the recorded positions of 
the sections, which are the switching objects to be switched 
with each other, to correspond to each other in the speech sound 
data recording medium can be saved. 
[BRIEF DESCRIPTION OF THE DRAWINGS] 

[Fig. 1] is a diagram conceptually showing typical examples 
of speech sound data sequences to be recorded to a speech sound 
data recording medium according to this invention; 

[Fig. 2] is a diagram conceptually showing the first speech 
sound data sequence and the second speech sound data sequence 
to be recorded to the speech sound data recording medium 
according to this invention; 

[Fig- 3] is a view showing an external appearance of a 
portable reproduction unit for reproducing speech sound data 
that has been recorded to the speech sound recording medium 
according to this invention; 

[Fig. 4] is a view showing an external appearance in detail 
of an operation part of the portable reproduction device shown 
in Fig. 3; 

[Fig. 5] is a block diagram showing the structure of the 
portable reproduction device for reproducing speech sound data 
that has been recorded to the speech sound data medium according 
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to this invention; 

[Fig. 6] (a) is a diagram showing basic data structures of 
the first speech sound data sequence and the second speech sound 
data sequence; and Fig. 6(b) is a diagram showing a data 
structure of a reproduction unit data sequence formed of the 
segments of the first and second speech sound data sequences 
shown in Fig. 6(a); 

[Fig. 7] is a conceptual diagram showing a reproduction 
operation (in the case where sound cutting out occurs) of a 
reproduction unit data sequence having the data structure shown 
in Fig. 6 (b) ; 

[Fig. 8] (a) is a diagram showing the data structures of 
application examples of the first speech sound data sequence 
and the second speech sound data sequence; and Fig. 8(b) is 
a diagram showing the data structure of a reproduction unit 
data sequence formed of the sub-segments of the first and second 
speech sound data sequences shown in Fig. 8(a); 

[Fig. 9] is a conceptual diagram showing the reproduction 
operation of a reproduction unit data sequence having the data 
structure shown in Fig. 8(b); 

[Fig. 10] is a diagram conceptually showing the structure 
of a speech sound data recording medium according to the first 
embodiment having a structure where a region indicating 
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corresponding segments with recorded positions thereof can be 
omitted; 

[Fig. 11] shows flowcharts of sequential reproduction 
operation (a) of the first speech sound data sequence and of 
sequential reproduction operation (b) of the second speech 
sound data sequence from among the reproduction operations of 
the speech sound data recording medium according to the first 
embodiment; 

[Fig. 12] shows a flowchart of the switching reproduction 
operation from the first speech sound data sequence to the 
second speech sound data sequence from among the reproduction 
operations of the speech sound data recording medium according 
to the first embodiment; 

[Fig. 13] shows a flowchart of the switching reproduction 
operation from the second speech sound data sequence to the 
first speech sound data sequence from among the reproduction 
operations of the speech sound data recording medium according 
to the first embodiment; and 

[Fig. 14] (a) is a diagram for conceptually showing the 
structure of the second embodiment of a speech sound data 
recording medium having a structure where a region indicating 
corresponding segments with recorded positions thereof can be 
omitted; and Fig. 14(b) is a diagram for conceptually showing 
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the structure of the third embodiment of a speech sound data 
recording medium having a structure where a region indicating 
corresponding segments with recorded positions thereof can be 
omitted. 

[Explanation of the Symbols] 

50a, 50b and 50c- section codes; 60a, 60b and 60c. address 
data; 621a, 622a, 623a, a^, b^, c^ and di... segment data of the 
first speech sound data sequence; 621b, 622b, 623b, aj, b2, C2 
and dg. . . segment data of the second speech sound data sequence; 
ai_i to ai_3, bi_i to b^.g, c^.i to c^.g and d^.i. . .sub-segment data 
of the first speech sound data sequence; a2.i to 33-3, b2.i to b2.2/ 
Cg^i to C2-5 and dz-i- . . sub-segment data of the second speech sound 
data sequence 
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